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and  IG-3220  dual  tend  niuunes  have  P'^^ -^ 

abilif^^^^  vppphfP  iivo  Erequencies  simultaneously 

ie  Ddfsu  01  yie  yimpllcitj^  of  tlic  IC-32"*'"  dual 

iTismit  capabiliLir-^^  Ironi  hn^  thf^  dual 

lui  aiuujit  iJ        JiliPd  to  your  UriViiig  iuquauuierits. 

Tilt!  8lcek  1     .^11  and  €oiiti)LU's  ol  the 

IG-2410  make  it  a  pleasure  lo  operaiie  day 

or  night.  Independent  volume      irol  for 

^^<^  band  gives  yom  Ongeriip  atx:e8s  to  the 

Dignal  you  want  to  hear.  An  optional  DTMF 

;:^f:CijderAtecoder  allows  the  1024 10  U)  U 

controlled  via  the  HM-56  DTMF  microphone 

/en  remotely  via  another  transceiver! 


Both  liie  lC-24  IQH  and  the  IC-3220 

give  you  full  operaiion  on  the  2-meter 

afld440MHz  amateur  bands,  36  memori^, 

45  waHs  ofi  2-melers/35  wm  on  440MHz. 

compact  siie.  a  built-in  duplexer.  simolta- 

neous  doal  band  r^eive,  and  auto  dialing. 

The  lC-24 10A  comes  complete  witli  all  the 

above  fe^ur^  and  25  watts  on  both  2-iDeters 

and  440MHz, 


Fbr  full  details  and  specs  on  the  1024 10 

and  IO3220.  c^it  the  loom  Brochure  hotline  at 

1-800-999-9877.  See  a  superior  cla^  of  dual  band 

mobite.  the  IC-2410  and  103220,  at  your  quatity 

Icom  amateur  dealer  today. 
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Simply  connect  one  of  our  fully  autonnatic  phone  patches  to 
your  base  station  radio.  Suddenly  your  mobile  and  HT  radios 
can  initiate  and  receive  telephone  calls  without  any  assistance 

MODEL  CS-7Q0:  An  economical  simplex  sampling  patch.  The  operator  is  in 
full  control  at  alt  times.  User  selectable  operating  modes:  VOX  Enhanced 
Sampling  or  VOX  Controlled  Sampling,  Features  include  a  9  Phone  number 
Speed-dialer,  Automatic  Sampfe  Window  Set-up  and  more. 

PRIVATE  PATCH  V:  Offers  four  user  selectable  operating  modes: 
1.  Simplex  VOX  Enhanced  Sampling     2.  Simplex  VOX 
3.  Semi -Duplex    4.  Repeater  Maker. 

In  the  Simplex  VOX  mode.  Private  Patch  V  can  be  used  straight  simplex  or 
through  remotely  located  repeaters  and  only  requires  Mic  jack  and  ext. 
speaker  jack  connections  to  the  base  radio.  Features  include  a  90  Phone 
Number  Speed-Dialer,  Remote  Base  operation  and  more.  Thousands  are  in 
use  worldwide. 


\«c^ 


MODEL  CS-800:  A  tow  cost  patch  that  operates  either  Full  or  Semi  Duplex, 
Plus  has  built-in  Repeater  Maker  Use  with  dual  bander  radios  or  connect  to 
your  existing  repeater  for  Full  Doptex  patch.  Also  turns  your  radio  into  a 
powerful  repeater  system  if  desired.  Other  features  include  9  Phone  Number 
Speed-Dialer  and  more. 

MODEL  8200:  Includes  all  features  and  modes  of  Model  CS-800  plus  90 
Phone  number  Speed-Dialer,  Remote  Base  Mode,  DTMF  Selective  Calling 
(other  tones  are  optionally  available),  remotely  programmable  access  codes, 
and  more.  (Also  available  in  desk  top  cabinet).  This  is  the  finest  Full  Duplex 
Patch/ Repeater  Controller  in  the  business!! 

All  Models  Also  include:  Built-in  user  programming  keyboard  with  digital 
readout  display  (All  features  and  modes  are  user  programmable)  •  Last 
Number  Redial  •  Line  in  use  detect  •  Call  Waiting  •  Automatic  1-800  toll 
override  •  User  programmable  CW  ID  •  Single  or  Multi-Digit  Access/ 
Disconnect  codes  •  Secret  Toll  Override  Access  Code  •  Hookflash  •  Fully 
Regenerated  Tone  or  Pulse  Dialing  ■  Ringout  sounds  like  a  phone  •  Remotely 
controllable  relay  •  Non-volatile  memory  •  Lightning  protection  and  the 
famous  one  year  CSI  Warranty.  When  you  compare  to  brands  C  or  I  you  will 
find  there's  simply  no  competition. 
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Connect  Systems  Inc. 

2064  Eastman  Avenue  #113 

Ventura,  California  93003 

Phone  (805)  642-7184  •  FAX  (805)  642-7271 


1(800)545-1349 
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OPHISTIC ATED  ANTENNAS  FOR  THE  NEW  DECADE} 


BASE/REPEATER  ANTENNAS 


X  series 


X-500HNA    DUAL-BAND  REPEATER  VERSION 


-500NA 


UAL-BAND  REPEATER  VERSION 


X-200A 


X-50A 


DUAL-BAND  REPEATER  VERSION 


DUAL-BAND  REPEATER  VERSION 


PART  # 

FREQ 

6AIN{dB} 

PWR(W) 

LENGTH  (FT) 

CONNECTOR 

WIND  RATING 

ELEMENT  PHASING    V 

X-500HNA 

2m/70cm 

8.3/1 1 .7 

200 

17.2 

N 

90 

2m:3-5/8X,70cm:8-5/8>. 

X-500NA 

2m/70cm 

8.3/11.7 

200 

17,2 

N 

90 

2m:3-5/8X,70cm:8-5/8X 

X-200A 

2m/70cm 

6.0/8.0 

200 

8.3 

UHF 

112.5 

2m:2-5/8^,70cm:4-5/8^ 

X-50A 

2m/70cm 

4.5/7.2 

200 

5.6 

UHF 

135 

2m:6/8>.,70crn:3-5/8X 

U  series  VHF/UHF  MULTIBAND 


PART# 


FREQ 


GAIN(d3} 


PWR(W) 


LENGTH  (FT) 


CONNECTOR 


WIND  RATING 


ELEMENT  PHASING 


U-300A 


70crn/23cm 


3.6/13.2 


150 


8.3 


N 


110 


70cm;4-5/8A., 
23cm:10-5/8X 


U-5000A 


2m/70cm 
/23cm 


.5/8.3 
/1 1.7 


150 


6.0 


N 


135 


2m;6/8X,,70cm:3-5/8X, 
23cm:7-5/8X 


series  VHF/UHF  MONOBAND 
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F-23A 
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PART# 

FREQ 

GAIN(dB) 

PWR(W) 

LENGTH  (FT) 

CONNECTOR 

WIND  RATING 

ELEMENT  PHAS  NG 

DP-GH62 

6m 

6.0 

200 

21.0 

1         UHF 

78 

2-5/83C 

F-22A 

2m 

6.7 

200 

10.5 

UHF 

112 

2-7/8X 

F-23A 

2m 

7.8 

200 

15.0 

UHF 

90 

3-5/8X 

F-142A 

1  1/4m 

5.5 

200 

6.0 

UHF 

110 

2-5/8X               ^ 

F-718A 

70cm 

11.5 

250 

15.0 

N 

90 

18-1/2X 

F- 1230  A 

23cm 

13,5 

100 

10.5 

N 

90 

25-1/2X              i 

FEATURES 

-  WIDE-BAND  performance 

-  VSWR  1.5:1(nom.) 

-  Factory  adjusted,  no  tuning  required 

-  Weatherproof 

-  Stainless  steel  radiate  &  hardware 
-UPS  shippable 


*F-71flL:420'-430MHz.F*718J:430-440MH2 


Rugged  fiberglass  radome(DP-GH62  thick-wall  alunninum) 
Wind  speed  ratings  in  excess  of  90MPH 


RF  PARTS 

1320-16  Grand  Aver\uft 
San  MdrtDs.  CA  93D69 
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Never  SAY  DIE 


Wayne  Green  W2NSD/1 


Our  Kids  vs.  Their  Kids 

If  you've  been  reading  Business 
Week  you  already  know  how  American 
high  school  kids  compare  with  the 
Japanese.  It  isn't  comforting.  For 
starters,  the  Japanese  Kids  spend  €0%b 
more  hours  in  scliooll  And  they  spend 
an  average  of  19  hours  a  week  on  their 
homework,  as  compared  to  3,8  hours 
For  American  kids.  Is  it  any  wonder 
IheyVe  running  dreles  axound  us  In 
technology? 

If  you  add  the  homework  and  class 
time  and  ignore  outside  reading.  It 
would  lake  American  kids  22.3  years  to 
equal  1 2  years  of  Japanese  edu^tkm! 
10.3  years  is  quite  a  handicap.  Now. 
about  that  reading,  .rhe  Japanese 
spend  almost  three  times  as  many 
hours  reading  as  American  kids,  so 
ttiey've  gol  us  there  too. 

Spending  more  money  to  solve  prot)* 
lems  such  as  increasing  the  hours  ktds 
are  in  school  isn't  the  whoie  answer. 
Forcing  Ihem  lo  spend  50%  more 
hours  getting  a  second-rate  education 
doesn't  make  much  sense.  Oddly 
enough,  there  have  been  some  intelll* 
gent  studies  aimed  at  frnding  out 
what's  gone  wrong  with  American  edy* 
cation .  .  .  and  they've  been  putiliahed. 
Question:  Have  you  bothered  to  read 
any  of  them? 

Yes.  sure  you  love  ^ur  kids  and  you 
liope  thai  somehow  they  Ml  do  better 
than  other  kids^  But  do  you  care 
enough  for  tham  to  actually  lake  an 
interesi  in  their  entu cation?  Not  many 
parents  do  Do  you  care  enough  for 
them  10  try  and  keep  them  from  getting 
leukemia  by  making  sure  that  they're 
not  being  exposed  to  e^ectromagrvetic 
fields  either  from  a  nearly  power 
line  or  pole  transformer^  an  electric 
blanket,  etc.?  Do  you  care  enough 
about  their  long-term  health  lo  not 
smoke  around  them? 

Are  you  helping  to  educate  your  k^ds 
or  do  you  mainly  train  them  not  to  both- 
er you?  The  American  educatjona!  sys^ 
tern  is  a  mess,  but  it's  organized  in 
such  Q  way  that  you  have  a  much  better 
opportunity  to  do  something  about  it 
than  you  might  think. 

Though  education  is  compulsory, 
the  federal  government  doesn't  control 
it,  It's  mare  in  the  hands  of  state  gov- 
#rnments . .  .  and  those  hands  are 
within  your  reach . .  Jf  you  can  force 
yourseli  to  be  interested  more  than  mo- 


mentarily. I  don't  want  to  cut  into  your 
hamming  time  or  your  watching  ball 
games  on  TV  for  anything  as  insignifi- 
cant as  your  kid's  education,  .  .upon 
which  the  whole  rest  of  his  or  her  life 
depends. 

Like  quitting  smoking  or  dieting,  it's 
infinitely  easier  to  put  it  off  than  to  de- 
cide to  actually  do  something.  I  wrote  a 
little  about  that  a  few  months  ago  in 
"Oh  Dam,  My  Kid's  Gone  Bad."  I  think 
that  went  in  one  eyet>ail  and  out  the 
other  Maybe  if  you'll  try  reading  my 
editorials  with  one  eye  shut? 

How  many  hours  a  week  do  you  read 
magazines  and  books  which  wHI  in^ 
crease  your  own  knowledga. .  .either 
Dfiented  toward  your  business  or  your 
general  education?  Sixteen  years  ot 
s^ooi  gives  you  not  much  more  than  a 
foundation  from  which  to  start  a  life- 
time of  self-education. 

Tve  recently  E>een  organizing  my  li- 
brary. It's  amazing  how  many  books 
I've  read  over  the  last  50  years ^  Fills  40 
six-foot  tx30kcases . .  and  that  doesn't 
count  another  50  cartons  ot  books  out 
in  the  barn.  Pius  two  bookcases  for 
cassettes ^  three  for  LPs  and  six  for 
CDs.  My  house  is  beginning  to  fill  up 
with  bookcases f  Okay^  put  me  down  as 
a  braggart,  if  that  makes  you  feel  bet- 
ter, but  I  brought  it  up  to  show  that  I'm 
not  asking  you  to  do  anything  that  I 
haven  *t  done. 

How  do  you  fee!  about  people  who 
are  making  more  rnoney  than  you?  Is  it 
luck?  Or  have  they  worked  hard* 
er  or  smarter  .  than  you?  Are  you 
honestly  doing  the  very  best  you  possi- 
bly can  at  your  work?  Are  you  absolute- 
ly sure  there  aren't  some  books  and 
magazmes  which  might  help  you  do 
t>etter?  How  about  some  courses  you 
might  lake  to  help? 

And  what  at?out  amateur  radio?  Are 
you  trying  to  iearn  ail  you  can  or  are  you 
a  gkKified  C&  appliance  operator  with 
only  a  vague  understanding  of  theory? 
How  many  of  our  amateur  radio  hob- 
bies have  you  exposed  yourself  to  so 
far?  Each  one  is  a  learning  experience, 
and  as  such  can  be  exciting  and  re- 
warding. Howweli-worn  are  your  ARRL 
and  Radio  Handbooks?  Tsk! 

If  you  have  any  kids,  have  you  tried 
to  open  their  eyes  to  new  ideas  and 
things  they  can  learn?  If  your  kids  are 
over  10,  have  you  interested  em  In 
amateur  radio  yet?  Kids  being  natural- 
ly contrary,  that  takes  some  doing,  but 


It's  possible.  .If  you're  smarter  than 
your  kid.  Look  at  it  this  way:  When  you 
want  an  OSCAR  antenna  installed  on 
the  roof,  are  you  going  to  have  to  cfimb 
up  there  or  can  you  con  your  kid  into  It? 

Making  contacts  via  OSCAR  is  a 
blast.  It  isn't  easy,  so  you  know  you've 
done  something  when  you  get  good  at 
St.  Or  do  you  just  call  in  on  a  75m  round 
tabfe  and  that's  it?  Or  fritter  away  your 
life  adding  to  the  frustrating  pile-upson 
OX  stations? 

Been  on  packet  yet?  How  about 
RTTY?  Do  you  even  know  how  RTTY 
works?  Okay,  )1ow  many  data  bits  per 
RTTY  character?  How  many  for 
ASCII?  How  about  for  digital  audio? 
Five,  eigtn,  and  16,  Can  you  explain 
what  a  parity  brt  is? 

President  Bush  has  been  taking 
some  media  heat  for  spending  almost 
all  of  his  time  on  ioreign  affairs  and 
ignoring  our  national  problems.  He's 
been  much  more  vocal  about  getting 
Turkey  and  Greece  to  stop  fussing  over 
Cyprus  than  he  has  over  our  educa- 
tional disaster,  our  still-escalating  drug 
mess  and  worsening  crime  in  Am  ericas 
Maybe  we  need  more  media  event  inef- 
fectual task  forces. 

Even  some  Democrats  have  noticed 
the  national  ieadership  vacuum, 
though  few  have  had  the  guts  to  say 
much  about  it.  And  none  Inave  come  up 
with  any  practical  solutions  to  our 
mounting  problems,  .  .they  just  carp. 

I  did  get  a  White  House  tweaked  pre- 
view  of  their  "America  2000"  educa* 
tional  proposal,  whicii  has  tjeen  thrown 
up  in  the  air  for  targei  praciice  As  pro- 
posed, rt  seems  like  anottier  delicious 
pork  barrel  effort,  with  |1  million  for  a 
school  in  each  congressional  dis- 
trict.  .  to  tie  used  to  try  and  improve 
thescjhooi. 

Tm  not  sure  where  the  government 
is  going  to  get  the  needed  half  billion  or 
why,  without  some  coordination,  they 
expect  to  see  much  change  in  the 
school  system.  Considering  how  the 
money  is  going  to  be  distributed,  I'm 
sure  our  congressmen  will  find  the 
money  somewhere,  ,  .or  just  go  off 
budget  again.  We  know  the  money  wilt 
be  gratefully  received  and  happily 
sppnL  Perhaps  they'll  spend  it  on 
higher  administration  salaries.  .  at 
least  until  it's  gone. 

Unless  this  is  your  first  brush  with 
one  ot  my  editorials,  you  know  that  I 
don't  bring  up  problems  unless  I  have  a 


proposed  solution.  And  I  try  to  make 
them  creative  solutions.  So  then,  how 
can  we  turn  a  half  billion  dollar  pork 
project  into  something  of  lasting  value? 
A  silk  purse? 

Let's  put  this  educational  project  Into 
a  familiar  frame  of  reference  so  we  can 
deal  with  it.  L^t's  consider  this  as  an 
enormous  technical  research  project. 
Obviously  we  aren't  going  to  make 
much  progress  if  we  have  535  re- 
seardiefs  all  going  their  own  way  with- 
out any  communications  between 
them. 

Scientists  achieve  progress  through 
communicating  via  scisntifjc  maga- 
jines.  They  research  one  aspect  of 
their  subject,  write  a  paper  that  is  sub- 
jected to  peer  review  and  is  then  pub- 
lished. This  tends  to  weed  out  the 
flakes  and  keep  science  lurching 
aheadn 

The  "America  2000"  project  would 
make  a  whole  lot  more  sense  to  me  if 
the  researchers  h^d  a  peer  review 
magazine  to  he^p  lie  them  together. 
Tve  been  trying  to  get  Rensselaer 
Polytechnic  Institute  to  let  me  help 
them  start  such  a  publication  for  sever- 
al years.  They've  inched  ahead,  start - 
inq  a  Center  for  Investigating  Under* 
graduate  Education  (CIUE),  but  that 
isn't  likely  to  accomplish  much  without 
a  publication  dedicated  to  new  educa^ 
tional  technologies 

Yes.  there's  a  teeny  weeny  tinga  of 
self  interest  involved.  Just  by  accidem 
it  happens  that  I'm  tn  a  good  position  to 
provide  such  a  publication  at  a  fraction 
of  the  normal  cost  for  starting  a  new 
magazine.  It  wouldn't  take  a  big  invest- 
ment  to  get  it  going  and  into  the  black. 
There  are  hundreds  of  entrepreneurs 
out  there  with  innovative  products 
they'd  iike  to  have  schools  know  about. 
Sohools  will  be  experimenting  with 
computers,  networks,  video,  audio* 
card  readers  and  so  on , . .  and  that 
means  zillions  of  software  programs  to 
be  evaEuated.  I  think  there'd  be  enough 
advertising  to  pay  the  freight. 

With  a  well-done  communications 
medium  I  think  it  would  be  possible  to 
get  good  value  from  the  half  billmn  in- 
vestment. Without  it,  I  smell  pork. 

Your  congressmen  and  senators  are 
going  to  be  very  interested  in  getting 
the  million  for  their  schools,  so  it's  un- 
likely there's  going  to  be  a  great 
grounciswell  opposing  this  tx>nanza. 
Write  to  your  representatives  and  en- 
plain  that  you're  going  to  be  watching 
to  see  if  ihey  spend  the  money  right 
, , .  and  that  without  a  communications 
medium  to  fielp  guide  the  participating 
schools  as  part  of  the  package  the 
likelihood  of  anything  positive  happen- 
ing is  slight. 

Sherry  says  I'm  wasting  my  time 
since  90%  of  you  don't  even  have  a 
clue  as  to  who  is  representing  you  in 
Washington.  I  think  she's  wrong.  .  It's 
probably  S0%.  Well.  I  know  my 
mine. .  .like  Senator  Rudman.  And  he 
knows  me  too,  I  write  him.  I  visit  him 
when  i  get  to  Washington  and  discuss 
what's  happening. 

Our  ex-congressman  Judd  Gregg  is 
now  the  governor  of  New  Hampshire 

Contm  ued  on  page  74 
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TM-74 1 A  Modular  FM 
Transceiver 

The  choice  is  yours.  Kenwood  s 
new  FM  Multibander  allows  you 
to  start  as  a  deluxe  dual  band 
radio  -  or  add  a  third  band.  As  a 
dual  band,  you  11  have  access  to 
144  and  450  MHz  operation. 

If  you  decide  to  add  a  third 
band  -  choose  again.  Select  from 
the  28,  50,  220,  or  1200  MHz 
bands.  Then  simply  plug  this 
option  into  the  available  slot. 

Your  ultra^compact  TM-741 A 
offers  a  full  50  watts  on  10,  6,  and 
2  meters;  35  watts  on  450  MHz; 
25  watts  on  220  MHz,  and  10 
watts  on  1200  MHz! 

On  2  meters,  you'll  find  wide 
band  receiver  coverage  with 
RX  on  118  -  174  MHz,  and  TX  on 


the  Amateur  bands.  The  2  meter 
section  is  modifiable  for  MARS 
and  CAP  (permits  required). 

303  memory  channels  arc 
available,  with  101  in  anyone 
band.  Cross  band  repeat  between 
bands,  or,  choose  dual  band 
input  with  cross  repeat  to  the 
third  band.  The  offset  function  is 
active  on  the  output,  allowing 
you  to  repeat  to  repeaters. 

Other  features 

Individual  volume  and  squelch 
controls  for  each  band.  Remote 
mounting  of  front  panel  with  op- 
tional cable  kit.  Optional  selective 
calling  or  group  calling.  Optional 
DTMF  memory  stores  15  characters 
for  repeater  controlling.  Versatile 
scanning.  Auto  offset  on  2m.  Fixed 
detect  output  for  packet  radio. 


Ketmocffi  meets  ef  eiceeds  sii  spectficattons.  Conrscr  your  de&fet  iot  a  compt^ie  nstmg  o^spedftca^ons  ami 
accessories  Speciftcstkma  ar*  Uit>teci  fo  crt^ge  wtlhout  noik^e  Compfew  servica  mamjsfs  3r&  avntf^tfe  /orsH 
f^fi-^vood  fmnscerveff  and  most  &cc9$sortes.  On^  y^ar  lAfa'fanty  m  ttm  US- A  onty. 


Multi-function  DTMF  micro- 
phone. Separate  antenna  and 
speaker  outputs.  Auto  power  off 
and  time-out.  4  step  dimmer.  3 
step  power.  Clock,  timer  and 
calendar,  DC  cable,  and  mobile 
bracket. 

UT'28S:  28MHz,  50  W,  RX:  24-36  MHz,  TX: 
28-297  MHz.  UT-50Sr  50MHz.  SOW.  RX: 
46-57  MHz.  TX:  50-54  MHz.  UT.220S:  220 
MHz.  25  W  RX:  215-230  MHz,  TX:  220-225 
MHz  UT- 1200:  1200  MHz.  10 W,  1240  1300 
MHz,  DTU-2i  digital  paging  unit.  PG-4K, 
PG-4L:  remote  cable  kit.  MB-lli  extra 
mounting  bracket.  PG-ZN:  extra  DC  cable. 
PG-3B:  DC  line  noise  filter.  TSU-7:  CTCSS 
encode/decode  uniL 

KEWWOOD  U.S.A.  CORPORATfON 
COMMUNICATIONS  a  TEST  EQUIPMENT  GROUP 
RO.  BOX  22745, 2201  E.  Dominguez  Street 
Long  Beach.  C A  90801-5745 
KENWOOD  ELECTRONICS  CANADA  INC. 
P.O,  BOX  1075.  959  Gana  Court 
Misstssauga.  Ontario,  Canada  L4T4C2 
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TH-77A 

Compact  2  m /70cm  Dual 
Band  HT 

Here's  a  radio  that  deserves  a 
double-take!  The  TH-77A  is  a 
feafyre-packed  dual  band  radio 
compressed  into  an  HT  package. 
The  accessories  are  compatible 
with  ourTH-75,TH-25,andTH-26 
Series  radios.  Repeater  and  remote 
base  users  will  appreciate  the  DTMF 
memory  that  can  store  a(/  of  the 
DTMF  characters  (*,  #,  A,  B^  C^  and  D) 
that  are  usually  required  for 
repeater  functionsl 

•  Wide  band  leceiver  coverage. 

136-165  (118-165  [AM  mode 
118-136]  MHz  after  modification)  and 
438-449.995  MHz,  TX  on  Amateur 
bands  only.  (Two  meter  section  is 
modifiable  for  MARS/CAR  Permits 
required.) 

•  Dual  receive/dual  LCD  display. 
Separate  volume  and  squelch  con- 
trols for  each  band.  Audio  output  can 
be  mixed  or  separated  by  using  an 
external  speaker 


•  Cross  tiand  repeat  functioii. 

•  Dual  Tone  Squelch  System  (DTSS). 

Uses  standard  DTMF  to  open 
squelch, 

•  CTCSS  encode/decode  built-in. 

•  Forty-two  memory  channels. 

All  channels  odd  split  capable. 

•  DTMF  memory /autodialer. 
Ten  15-digit  codes  can  be  stored. 

«  Direct  keyboard  frequency  entry. 
The  rotary  dial  can  also  be  used 
to  select  memory,  frequency, 
frequency  step,  CTCSS,  and  scan 
direction. 

«  Multhftinctlon,  dual  scanning.  Time 
or  carrier  operated  channel  or  band 
scanning. 

•  Frequency  step  selectable  for 
quick  QSY.  Choose  from  5, 10. 12.5, 
15, 20,  or  25  kHz  steps. 

•  Two  watts  (1.5  W  on  UHF)  with 
supplied  battery  pack-  Five  watts 
output  with  PB-8  battery  pack  or 
13.8  volts.  Low  power  is  500  mW 

«  DC  direct- in  operation  from  6.3-16 
VDC  with  the  PG-2W 

•  T-Alert  with  elapsed  time  indEcaton 

•  Automatic  repeater  offset  on  2  m. 

•  Battery-saving  features. 

Auto  battery  saver,  auto  power  off 
function,  and  economy  power  mode. 


Complete  service  manuais  are  av^Uabfe  for  aft  Kenwood  transceivers  andmo^t  accessories. 
Spedfioaxions  and  features  are  subject  to  change  without  notice  or  obHgaUon, 


m  Supplied  accessories: 

Flex  antenna,  PB-6  battery  pack 
(Z2  V,  600  mAH),  wall  charger,  belt 
hook,  wrist  strap,  keyboard  cover 

Optional  accessories: 

•  BC-10:  Compact  charger*  BC-11:  Rapid 
charger*  BH-6:  Swivel  mount  •  DT-6:  AAA 
battery  case  •  DC-1/PG-2V;  DC  adapter 

•  DC-4:  Mobile  charger  for  PB-10  •  DC-5: 
Mobile  charger  for  PB-6, 7,  9  •  PB-5  ■  7.2  V, 
200  mAh  NiCd  pack  for  2.5  W  output 

•  P8-6:  72  V,  600  mAh  NiCd  pack  •  PB-7: 
72  V,  1100  mAh  NiCd  pack  •  PB-8'  12  V, 
600  mAh  NiCd  for  5  W  output  •  PB-9: 

72  V,  600  mAh  NiCd  with  buitt-in  charger 

•  PB-11i  12  V,  600  mAh  OR  6  V.  1200  mAh. 
for  5  W  OR  2  W  •  HMC-2:  Headset  with 
VOX  and  PTT»  PG-2W:  DC  cable  w/fuse 

•  PG-3F:  DC  cable  with  filter  and  cigarette 
lighter  plug  •  SC''28, 29:  Soft  case 

•  SMC-30/31:  Speaker  mms.  •  SMC-33: 
Speaker  mic.  w/remote  control  •  WR-1; 
Water  resistant  bag. 

KENWOOD  U.aA.  CORPORATION 

COMMUNJCATONS  &TEST  EQUIPMENT  GROUP 
PO,  BOX  22745, 2201  E.  Dominguez  Street 
Long  Beach,  CA  90801-5745 

KENWOOD  ELECTRONICS  CANADA  INC. 

PO.  BOX  1075, 959  Gana  Court 
MJssissauga,  Ontano,  Canada  L4T  4C2 
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EDITED  BY  LINDA  RENEAU  KA1UKM 


Handicap 
Exemption  Clarltleil 

Last  December  1990  the  FCC  changed  its 
policy  against  code  waivers,  exempting 
severely  handicapped  amateurs  from  the 
13  and  20  wpm  Marse  code  requirements. 

Recently,  the  FCC  clarified  the  term  * 'severe 
handicap"  to  mean  'a  disability  that  extends 
for  more  than  365  days  after  the  certification." 
This  announcement  comes  at  a  time  when 
some  amateurs  are  thought  to  be  asking  for 
exemptions  for  handicaps  that  do  not  interfere 
with  telegraphy. 

The  beginning  5  wpm  code  requirement 
cannot  be  waived,  since  intefnationai  agree- 
ment requires  telegraphy  knowledge  for 
operation  under  30  MHz.  However,  Volunteer 
Examiners  (VEs)  are  required  to  "accommo- 
date" severely  handicapped  examinees  at  the 
5  wpm  level— even  to  the  point  of  accepting  a 
sending  test  for  code  receiving  ^  or  just  identifi- 
cation of  all  43  characters. 

The  FCC,  of  course,  does  not  make  medical 
diagnoses.  It  will  exempt  disabled  amateurs 
from  the  higher  speed  requirements  on  re- 
ceipt of  a  doctor's  documentation  of  the 
severe  handicap.  The  FCC  only  permits  medi- 
cal doctors  (M.D.s)  and  Doctors  of  Osteopathy 
(D.O.s)  to  certify  an  examinee  for  the  waiver. 
The  examinee  must  sign  a  release  permitting 
disclosure  to  the  FCC  of  medical  information. 

The  handicap  waiver  has  generated  contro- 
versy in  many  areas.  One  of  the  latest  has 
been  over  the  definition  of  a  qualified  medical 
practitioner.  The  American  Optometric  Asso- 
ciation thinks  the  FCC's  definition  is  "arbitrary 
and  capnciouSi  and  without  plausible  support 
in  the  rulemaking  record.'*  The  ADA  believes 
that  optometrists  should  be  included  in  the 
definition,  too.  The  ARRL  is  concerned  that 
some  (nonham)  physicians  may  not  appreci- 
ate the  importance  or  purpose  of  the  waiver. 
And  David  B.  Popkin  W2CC  of  Englewood^ 
New  Jersey,  noted  that  FCC  rules  do  not  re- 
quire the  handicap  to  be  permanent.  "A  bro- 
ken writing  arm  could  result  in  a  perfectly  legal 
certification  at  the  time^  even  though  the  indi- 
vidual wilt  be  cured  in  a  short  time."  Popkin 
requested  the  FCC  to  issue  a  uniform  criteria 
to  physicians  nationwide.  In  response,  the 
FCC  issued  two  pages  of  information,  Fact 
Sheet  PR-6000  Number  205,  and  added  the 
365-day  requirement  to  the  rules.  The  Fact 
Sheet  does  not  list  specific  disabilities  which 
qualify  for  the  waiver. 

Dennis  C.  Brown  (caflsign  unknown)  ar- 
gues with  ihe  FCC  that  if  demonstration  of 
code  skill  Is  necessary  to  protect  the  public 
interest,  then  it  should  not  be  waived  for  any 
applicant;  but  if  the  public  interest  does  not 
require  proficiency  In  code,  then  there  Is  no 


valid  reason  to  maintain  the  requirement  for 
any  applicant. 

Disabled  amateurs  who  are  upgrading 
from  General  Class  are  now  objecting  to  hav- 
ing to  obtain  another  original  certification 
from  a  physician  for  each  upgrade,  and  they 
contend  that  a  Certificate  of  Successful 
Completion  of  Examination  for  Efement  1(C) 
(the  20  wpm  requirement)  should  not  be 
subject  to  expiration.  At  present,  Part  97.505 
rules  do  not  provide  for  CSCE  credit  beyond 
a  365Hday  limit-  TNX  W5Yt  R&port,  Vol.  i3, 
fs$ue^17. 


New  IRCs 


A  new  version  of  the  International  Reply 
Coupon  (IRC)  is  now  out.  The  new  version 
states  that  it  is  redeemable  for  the  minimum 
airmaiT  postage  to  another  country.  The  older 
version  was  redeemable  for  postage  equal  to 
the  minimum  surface  postage. 

In  the  U.S.,  post  offices  should  exchange 
valid  IRCs  from  other  countries  (stamped  on 
the  left)  for  50  cents  worth  of  stamps.  IRCs 
continue  to  sell  for  95  cents.  In  theory, 
U.S. -issued  tRCs  can  be  exchanged  for  the 
original  purchase  price  (in  the  center)  minus  a 
one-cent  handling  charge.  In  practice,  few 
post  offices  offer  this  option.  If  you  run  into 
problems  redeeming  IRCs,  refer  your  post- 
master to  section  392  in  the  International  Mail 
Manual. 

If  other  counthes  follow  the  U.S.  example, 
and  exchange  even  the  older  version  IRCs 
for  current  air  mail  postage,  the  practice  of 
requiring  more  than  a  single  IRC  for  return 
postage  of  a  single  QSL  card  should  end. 
Any  DXer  who  purchases  the  new  version 
IRC  should  point  out  to  the  DX  station  that 
this  IRC  covers  return  airmail  postage.  Any 
DX  station  requesting  more  than  one  IRC 
would  be  charging  for  QSL  cards,  a  possible 
vioEation  of  DXCC  Rule  12(c),  TNX  The  DX 
Bulletin,  Issue  602. 

PELTS  Now  Dead 

The  proposed  Personal  Emergency  Lo- 
cator Transmitter  System  (PELTS)  had  too 
many  problems,  the  FCC  says.  The  chan- 
nels held  in  reserve  for  PELTS  were  released 
to  Private  Land  Mobile  Radio  Service  use  last 
August  after  the  FCC  concluded  that  at  this 
time  PELTS  could  not  adequately  meet  the 
public  need  for  emergency  communication  in 
remote  areas.  Had  PELTS  succeeded,  it 
would  have  used  frequencies  in  the  220-222 
MHz  band. 

In  December  1989,  in  response  to  a  petition 
filed  by  Kenneth  Seymour  KA70SM,  the  FCC 
proposed  PELTS  for  two  reasons:  emergency 


rescue  and  reduction  of  the  illegal  use  of 
emergency  locator  transmitters  and  emergen- 
cy location-indicating  radio  beacons,  Sey- 
mour, a  cellular  teiephone  engineer  in  Beaver- 
ton,  Oregon,  had  originally  conceived  of 
modifying  the  70  MHz  Radio  Control  Radio 
Service  rules  for  assisting  those  in  distress  in 
remote  areas. 

The  FCC  sought  input  from  organizations 
and  individuals.  Fifty  parties,  consisting  of 
search-and-rescue  (SAR)  organizations,  the 
Civil  Air  Patrol,  local  and  state  agencies,  man- 
ufacturers, radio  user  organizations,  and  indi- 
viduals, responded  with  comments,  and  eight 
filed  reply  comments. 

After  carefully  reviewing  the  responses,  the 
FCC's  decision  to  reject  PELTS  was  appar- 
ently based  on  two  issues:  the  watch-and-re- 
sponse  system  for  PELTS  was  not  sufficiently 
developed,  which  would  result  in  uneven 
usage  and  a  lack  of  support  for  refining  the 
new  technology;  and  the  legal  trend  of  pursu- 
ing large  damage  suits  would  probably  dis- 
courage individuals  and  organizations  knowl- 
edgeable in  search  and  rescue  operations 
from  participating  in  PELTS. 

For  now,  people  camping,  hiking,  mountain 
climbing^  or  living  in  remote  areas  will  have  to 
continue  to  rely  on  devices  such  as  smoke 
flares,  strobe  lights,  signal  mirrors,  and  bal- 
loons to  alert  search-and-rescue  teams  of  dis- 
tress  and  the  need  for  emergency  interven- 
tion. The  FCC  is  looking  to  the  Interagency 
Committee  on  Search  and  Rescue  (ICSAR) 
for  guidance  on  future  developments.  TNX 
Westlink  Report,  No.  608. 

Earthwinds  Balloon 


In  mid-November,  the  Earthwinds 
around-the-world  manned  balloon  flight 
will  be  launched  from  northeastern  Ohio. 
As  described  in  the  March  '91  ATV  column, 
three  balloonisls  wiH  fly  at  36,000  feet  In  a 
pressurized  capsule  as  they  circle  the  globe. 
Captain  Larry  Newman  KB7JGM  plans  to  op- 
erate from  the  balloon  on  28.303  MHz 
throughout  the  mission.  In  addition,  when  he 
is  occupied  with  other  duties,  there  will  be  a 
CW  or  voice  tefemetry  downlink  on  this  fre- 
quency which  will  periodically  relay  the  bal- 
loon's current  latitude,  longitude,  altitude  and 
ground  speed.  Since  this  is  the  same  frequen- 
cy that  is  used  by  the  CO  All  School's  Net  {the 
net  meets  every  Tuesday  and  Thursday  at 
12:30'-1:30  pm.  Eastern  time),  it's  hoped  that 
schools  as  weH  as  hams  worldwide  can  have  a 
great  time  tracking  the  balloon's  progress  on 
its  record-breaking  non-stop  flight. 

While  over  the  U.S.,  there  will  also  be  a  live 
TV  downlink  from  the  capsule  on  434  MHz 
{fast-scan  ATV)  as  well  as  a  2m  FM  signal  on 
144.340  MHz. 
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Letters 


Number  3  on  your  Feedback  card 


Keith  Littlejohn  via  73  BBS  You  told 
us  a  while  back  that  kids  should  be  abte 
to  learn  the  code  at  20  wpm  as  easy  as 
learning  5  wpm. 

We  (Kyla  N7JVA  and  t)  have  five 
kids,  and  the  three  big  ones  (8,  7,  and 
5J  are  getting  interested  in  ham  radio 
and  want  HF  privileges.  So  where  are 
the  20  wpm  tapes  for  beginners? 

This  isn't  a  silly  comment!  All  of  the 
high-speed  cade  tapes  are  for  upgrad- 
ing from  slower  speeds,  not  for  starting 
from  scratch  > 

20  wpm  1^  20  wpm,  so  what  would  be 
different  about  a  tape  for  beginners? 

As  I've  writien  in  my  editonals  every 
f&w  years,  you  sit  down  with  a  20  wpm 
tape  and  start  tistening.  It's  a  blur, 
right?  Not  quite,  tf  you  start  listening, 
you  'If  hear  an  E  when  it  goes  by.  Write 
down  E  every  time  you  hear  iL  Then 
start  tistening  far  T,  and  write  dowr\ 
both  E  and  T  as  they  go  by.  Next  start 
listening  for  L  and  so  on  through  the 
alphabet.  It's  a  cinch.  In  a  few  hours, 
you're  copying  atf  of  the  fetters,  num- 
bers, and  punctuation. .  .and  at  20 
wpm.  Beats  the  hell  out  of  trying  to 
gradually  speed  up.    ..  Wayne 

Jeffrey  Viola,  Jackson  NJ  I  ami  a 
new  subscriber  to  73  l\Jfagazlne.  and  a. 
wanna-be  ham  for  about  25  years 
{I'm  36),  Probably  would  have  become 
one  as  a  youngster,  but  neither  my  fa- 
ther nor  anyone  else  would  lake  time 
with  a  lO-year-old  who  loved  to  take 
apart  walkie-talkies,  radios,  or  any  oth- 
er electronic  gadget.  Over  the  past  two 
years,  (  bought  the  ARRL  HandtyooH 
and  every  old  QST  I  could  get  my 
hands  on,  and  have  been  teaching  my- 
self radio  electronics,  Was  gonna  go 
for  my  Novice  (old  style)  CW  ticket,  but 
something  held  me  back. .  .perhaps  it 
was  the  coma  I  slipped  into  listening  to 
the  local  ham  cEub  weekly  rag-chew  on 
2  meters. 

When  I  heard  the  FCC  was  going  to 
issue  no-code  tickets.  J  jumped  for  joy! 
After  all,  Tm  currently  employed  by  a 
ma|or  stock  brokerage  house  as  AVP 
of  their  communications  dept.  Talk 
about  technology— we've  been  send- 
ing data  via  modems  at  9,600  Ops  for  a 
decade,  i  have  one  18 GHz  and  23  GHz 
microwave  radios  (digital f)  linking  our 
headquarters.  The  23  GHz  radio  alone 
gives  me  28 channels,  each  1 .544  MHz 
wide!  When  the  big  earthquake  hit  Cali- 
fornia two  years  ago,  we  talked  to  our 
people  on  cellular  radiophones.  I'm 
looking  into  hooking  up  our  SUN  work- 
stations on  RF  or  infrared  LANS.  And 
''you'*  wanted  me  to  learn  code?  Give 
me  a  laptop  PC  hooked  to  microwave 
spread-spectrum  radio! 

The  point  of  my  letter  Is  this,  howev- 
er: For  atl  the  editorial  lip  service,  QST, 
73  (yes,  73),  and  other  publications 
have  given  to  the  new  no-code  ticket, 


From  the  Hamshack 


where  are  the  articles  for  the  potential 
no-code  ham?  Other  than  the  one- 
shot,  pat-on-t he-back  short  articles  last 
spring.  I  have  not  seen  one  article.  If  a 
computer  literate  kid  picked  up  this  is- 
sue of  73,  would  he  know  he  could  get  a 
ham  ticket?  I  called  the  local  ham  club 
and  asked  about  it,  and  got  less  info 
from  them  than  from  a  reluctant  wit- 
ness at  a  Mafia  trial , , . . 

\  personally  believe  that  everyone  is 
afraid  that  50  MHz-i-  will  become  CB- 
land.  Where  are,  at  least,  the  UN F  arti- 
cles? Why  not  get  electronics/ham  ad- 
vertisers to  put  out  a  special  no-code 
one-time  magazine?  Charge  a  few 
bucks  and  put  it  on  the  racks  tor  one 
year?  And  let  us  know  where  to  sign  up 
to  take  the  no-code?? 

Jeffrey,  we've  published  quite  a  few 
VHF  and  UHF  articles  recently.  Look 
for  future  issues  which  will  show  you 
ways  to  enter  the  exciting  world  of 
VHF/UHF  without  breaking  the  bank. 
&y  the  way,  the  magazine  you'd  like  to 
see  is  a  reality.  .  it 's  called  Radio  Fun, 
and  is  now  into  it's  third  Issue!.  . . .  0/// 
WB3ELK 

Richard  Bovee  KFSNT,  Toledo  OH  It 
has  been  said  that  along  with  the  influx 
of  the  new  no-code  Technician  class 
amateurs  will  come  new  technology. 
Along  with  that  influx  will  come  new 
amateur  organizations,  each  striving  to 
be  the  best  they  can  be,  serve  their 
community  and  better  the  communica- 
tions in  their  area.  This,  of  course,  will 
mean  more  repeaters.  Herein  lies  the 
problem:  repeater  coordination.  Good 
luck!  This  is  exactly  the  situation  we 
have  found  ourselves  in.  We  cannot 
seem  to  find  a  2  meter  frequency  that 
can  be  coordinated.  Paging  through 
the  repeater  directory^  I  find  in  some 
instances,  and  not  to  my  amazement, 
more  than  one  repeater  per  band  per 
Individual/club. 

Do  you  suppose  the  time  is  near 
when  the  FCC  should  restructure  the 
assignment  of  repeater  frequencies 
and  aliow  only  one  frequency  pair  per 
band  per  individual/club? 

Jeffrey  C.  Montgomery  We4WX0, 
Palestine  TX  Congratulations  on  hav- 
ing a  f  I  ne  magazine  that  attempts  to  tell 
it  like  it  is  in  the  amateur  community. 
Mr.  Green's  columns  make  life  inter- 
esting, to  say  the  least,  and  is  the  first 
thing  turned  to  every  month.  BUT,  I 
have  to  disagree  with  a  statement 
made  regarding  Morse  code  as  it  per- 
tained to  emergency  communications. 
Mr.  Green  stated  that  he  was  not  aware 
of  an  emergency  situation  where  code 
was  used  in  lieu  of  voice  or  other  mod- 
es because  of  their  inability  to  get 
through  atmospheric  conditions,  I  was 
personally  involved  in  a  situation  that 
proved  said  value  of  the  code  to  do  just 


that. 

On  Novemt^er  15,  1987,  East  Texas 
was  hit  by  several  tornados.  Our  town 
was  particularly  hard  hit,  and  lost  most 
of  its  local  and  all  of  lis  longndistance 
telephone  service.  The  local  ham  com- 
munity swung  into  action  and  set  up 
command  posts  throughout  the  city. 
Connection  was  made  to  the  evening 
NTs  traffic  net  on  75m  using  SSB  as 
the  primary  mode.  Because  of  the  stat- 
ic crashes  on  the  air,  voice  operation 
was  unintelligible.  The  operators  on 
both  ends  switched  to  CW,  and  al- 
though difficult  to  copy,  the  traffic  did 
get  through  that  night.  The  next  morn- 
ing when  conditions  improved,  the  traf- 
fic was  handled  on  40m  SSB.  In  all, 
over  400  pieces  of  traffic  were  handled 
from  as  far  away  as  Australia.  The  code 
proved  essential  to  our  operation  that 
first  night.  We  used  SS8  and  packet  for 
the  maiority  of  the  remaining  Health 
and  Welfare  traffic. 

1  am  an  Extra  class  ham  who  has 
paid  his  dues  to  the  20  wpm  deity,  but  I 
also  support  the  no-code  Technician 
for  those  who  desire  to  go  that  route. 
I've  seen  some  fine,  new  Techs  who 
are  valuable  to  the  sen^ice.  But  I  think 
the  reported  death  of  CW  is  premature. 
Let*s  not  write  off  a  mode  of  communi- 
cation that  has  proved  itsetf  of  great 
value  over  the  years. 

Darren  Leno  WDOEWJ  Now  that 
you've  piqued  my  interest  in  mi- 
crowaves and  all  the  other  things  I 
haven't  tried  yet,  V6  really  enjoy  seeing 
more  articles  on  the  subject.  Take  us 
beyond  10  GHz,  and  show  us  where  to 
go  to  teach  ourselves  more. 

I  would  also  like  to  see  an  article  that 
describes  the  mysterious  modes  that 
we  hear  about  but  never  quite  under- 
stand, like  pulse  modulation  and 
spread  spectrum.  I  think  many  of  us 
don't  understand  what  we  are  even  al- 
lowed to  do  on  these  high  frequencies, 
let  alone  how  to  do  it 

Thanks  to  your  badgering,  IVe  be- 
come very  interested  in  trying  modes 
that  are  new  to  me.  I'm  saving  to  buy 
fast-scan  TV  equipment,  and  recently 
purchased  an  MFJ  digital  thingamajig- 
gy  so  [  can  learn  about  ancient  modes 
like  AMTOR,  RTTY,  packet,  and  stuff,  i 
know  I'm  10-30  years  behind  the 
times,  but  belter  late  than  never.  Moon 
bounce  holds  a  big  fascination  for  me, 
and  I've  been  listening  to  their  nets  on 
20  meters. 

Hey,  why  don't  we  put  a  24  GHz  re- 
peater on  the  moon? 

As  for  your  plea  to  get  "good"  hams 
on  20  meters,  I  went  and  bought  an  HF 
rig  just  for  you.  I  absolutely  cannot  be- 
lieve what  1  hear  on  14.312  (or  there- 
abouts}. It  makes  you  want  to  do  some- 
thing, like  tell  those  guys  off.  But  then, 
we  become  part  of  the  problem.  So 
what  is  the  solution?  If  hams  are  going 
to  be  self-policing,  let's  give  hams 
some  police  power, 

Darren 's  Big  Solution  to  the  20  Meter 
Fiasco:  Any  ham  who  has  not  incurred 
a  violation  may  become  a  "Sand  Moni- 
tor" after  receiving  approval  by  a  full 
vote  of  the  VEC  organizations.  If  there 
is  any  objection  by  any  VEC,  that  per- 


son wilt  not  be  eligible  to  become  a 
Band  Monitor,  but  may  reapply  after 
one  year.  There  wfll  be  no  less  than  100 
Band  Monitors  and  no  more  than  200. 

The  specific  qualifications  for  be* 
coming  a  Band  Monitor  would  be  de- 
cided later,  but  this  method  would  pre- 
vent any  one  group  from  monopolizing 
the  policing  function.  Band  Monitors 
are  responsible  for  monitoring  the 
bands  and  issuing  "notices"  for  simple 
violations.  If  a  ham  is  a  frequent  offend- 
er, or  commits  extremely  disruptive  ac- 
tions, the  Band  Monitor  complaint  is 
referred  to  the  Hearings  Board  with  the 
evidence  (tape  recording)- 

The  Hearings  Board  is  made  up  of 
two  hams  appointed  by  each  VEC, 
These  hams  would  hear  complaints 
brought  by  Band  Monitors  and  would 
have  the  authority  to  dish  out  license 
suspensions  of  up  to  one  year.  Revo- 
cation would  be  a  penalty  that  onty  the 
FCC,  on  the  recommendation  of  the 
Hearings  Board,  would  be  able  to  im- 
plement. 

I  think  hams  need  to  give  themselves 
some  teeth,  Wayne-  The  FCC  already 
makes  a  provision  to  listen  to  the  ad- 
vice of  frequency  coordinators  in  dis- 
putes arising  from  repeater  interfer- 
ence cases.  Why  not  give  the  VECs  a 
little  more  authority  to  regulate  the 
hams  they  are  licensing? 

Howard  Poinefoy  KA1ZCY,  Suffidd 
CT  On©  of  the  reasons  I'm  writing  is  to 
inform  you  that  I  finally  passed  my 
Novice  CW  and  theory,  and  now^ 
Wayne,  I  am  a  ham.  My  callsign  is 
KA12CY,  and  I  am  so  proud  of  it.  My 
only  regret  is  that  my  dear  Mom  and 
Dad  weren't  here  to  share  my  ejtcite- 
ment  with  me. 

?3is a  fine  journal,  my  only  comment 
is  I  wish  the  '*DX"  column  were  a  bit 
larger. 

G.  Eric  Ferguson  KA6USJ,  Concord 

CA  OK.  You've  finally  done  it!!  I  am 
now  motivated  to  upgrade  from  Novice 
to  Tech.  I'm  your  8th  place  winner  in 
the  Ham-lt-tjp  Sweepstakes.  Up  till 
now,  I  have  had  many  excuses  to  not 
upgrade.  Lack  of  money,  no  place  for 
an  anlenna,  can't  remember  code, 
etc.,  well,  you  get  the  idea.  Even  my 
Commodore  64  was  given  to  me,  and 
now  it*s  an  orphan.  I  have  never  been 
on  the  air  yet,  and  have  had  my  license 
for  around  "tO  years.  I  admit  I  was  hop- 
ing  to  win  an  HF  rig^  but  I  think  I'm 
really  going  to  enjoy  the  2m/440  rig. 
THANKS!! 

Fran  KG7NZ  via  73  BBS  \  enjoy  your 
magazine  immensely.  Never  stop  grip- 
ing and  grousing,  it  encourages  the 
rest  of  us  to  consider  other  ideas  and 
problems.  I  also  look  forward  to  logging 
some  time  on  your  BGS  now  that  it  is  up 
and  running. 

7??e  new  BBS  has  been  up  and  running 
full  time  since  the  end  of  July.  Every- 
one is  welcome  to  browse  through  (he 
ever-growing  list  of  useful  programs 
you  can  download.  We  now  have  over 
1000  users!  Feet  free  to  give  it  a  call  at 
(603)  525-4438. .  . .  Bill  WBdELK 
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DSP'2232 


If  you  want  the  best  Packet  or  multi-mode  equipment 
available,  look  no  further.  These  data  controllers  have  no 
equal  when  it  comes  to  features,  performance  and  value. 

The  versatile  DSP-2232  (above)  is  simply  the  most 
powerful  multi-mode  controller  available  to  amateurs, 
It  features  Digital  Signal  Processing  modems,  dual 
simultaneous  ports,  all  knowij  amateur  digital  modes, 
Packet  and  AMTOR  mailboxes,  and  much  more, 

TTie  legendary  PK-232MBX  (top  right)  has  long  been 
the  most  popular  data  controller  ever,  and  is  still  going 
strong.  Includes;  Chebyshev  filter  design.  Host  Mode, 
Signal  Identification  mode  and  more.  With  features  like 
these,  no  wonder  it^s  number  L 

For  Packet  only,  the  PK-88  (center)  and  its  PC-com- 
patible plug-in  counterpart,  the  PCB-88  (bottom  right) 
offer  AEA's  famous  Host  Mode,  Packet  maildrop, 
KISS  mode,  hthium  battery -backed  RAM... the  list 
goes  on  and  on. 

When  hams  think  of  Packet,  they  think  of  AEA. 

AEA  is  Packet, , , plus ! 

For  complete  information  on  these  or  any  other  AEA 
products,  call  the  toll-free  Info-Line  at  (800)432-8873. 


Advanced  Electronic 
Applications,  Inc, 

P.O.  Box  C2 160/ 2006  196th  St.  S.W.  Lynnwood.  WA  98036 
Technical  Support  (206)775-7373  FAX  (206)775-2340 
Upgrade  Line  (206)774-1 722 
CompuServe  f.D.  76702.1013 

AH  specifications  subject  to  change  without  notice 
or  obligation-  ©1991  AEA,  Inc.  All  Rights  Reserved. 


MFJ,  Bencher  and  Curtis  team  up  to  bring  you  America's  most  popuiar 
iceyer  in  a  compact  paci(age  for  smootii  easy  CW 


MFJ4ZZB 


$13495 


The  best  of  all  CW  world's  --  3  deluxe  MFJ  Keyer  using  a  Curtis  S044ABM 
chip  In  a  compact  package  ttiat  fits  nght  on  the  BeRcher  iambic  padfllel 

This  MFJ  Keyer  Is  small  in  size  but  big  in  features.  You  get  iambic  keying, 
adjustable  weight  and  tone  and  front  panel  volume  and  speed  controls  (&-50 
WPM),  dot-dash  memories,  speaker,  sidetone  and  push  button  selection  of 
automatic  or  semi-automatic/  tune  modes.  It's  aiso  totaliy  RF  proof  and  has 
ultra-reliable  solid  state  outputs  ttiat  key  both  tube  and  solid  state  rigs.  Use  9 
voft  battery  or  110  VAC  with  MFJ'1305,  $12.95. 

The  keyer  mounts  on  a  Bencher  paddle  to  form  a  small  (4-1/8  x  2-5/6  x  5^^ 
inches)  attractive  combination  that  is  a  pleasure  to  look  at  and  use. 

The  Bencher  paddle  has  adjustable  gold  plated  silver  contacts,  luclte  paddles, 
chronne  plated  brass  and  a  hea^  steel  base  witfi  non-sMd  feet. 

You  can  buy  just  the  keyer  assembly.  MFJ-422BX.  for  only  $79.95  to  mount 
on  your  Bencher  paddle. 


Deluxe  300  W  Tuner 


liif  I  fl^fln       MFJ-9490  is  the  world's 

Mf^949D      ^^^^     ^p^|^|,  gQQ  ^^^^  p^p 

9149*®  tuner.  It  covers  1,8^30  MHz, 
gives  you  a  new  peak  and  average  reading 
CrosS'Meedle  SWFl/Wattmeter,  built-in 
dummy  load,  6  position  antenna  switch 
and  4:1  balun  -  in  a  compact  10  x  3  k  7 
inch  cabinet.  Meter  lamp  uses  12  VDC  or 
110  VAC  with  MFJ-1312,  $12.95, 

Antenna  Bridge    }^-^^ 

Now  you  can  quickly 
optimize  your  antenna  for 
peak  performance  with  this 
portable,  totally  self- 
contaEned  antenna  bridge. 

No  other  equipment 
needed  -  take  it  to  your 
antenna  site.  Determine  if 
your  antenna  is  too  long  or 
too  Short,  measure  Its 
resonate  frequency  and 
antenna  resistance  to  500 
ohms.  It's  tfie  easiest, 
most  convenient  way  to  determine 
antenna  performance.  Built-in  resistance 
bridge,  null  meter,  tunable  oscillator- 
driver  (1.8-30  MHz),  Use  9  V  batteiy  or 
110  VAC  wtth  AC  adapter.  $12.95. 

Super  Active  Antenna 

orlct  Radio  TV  Handbook"  says 
MFJ1024  is  a  ''first  rate  easy-to-operate 
acti4  antenna  ...  quiet  ,-.  excellent 
dyninic  range  ...  good  gain  ,,,  very  low 
noisl ...  broad  frequency  coverage  ... 
excaent  choice." 

Mlunt  it  outdoors  away  from  electrical 
noisiltDr  maximum  signal,  minimum 
nois4  Covers  50  KHz  to  30  MHz. 

Receives  strong,  clear  signals 
from  all  over  the  world.  20  dB 
attenuator,  gain  controi,  ON 

LED.  Switch  tvvo  receivers  and 
aux.  or  active  antenna.6x3x5 in. 

Remote  unit  has  54  inch  whip, 
50  ft.  coax  and 
connector.  3x2x4 
in.  Use  12  VDC  or 
*    **-.        110  VAC  with 
MFJ  1024*1 29»*     MFJ- 131 2,  $12.95. 

VHF  SWR/Watt meter 

MFJ-ei2B 

$29»ft 

Covers  2    I  ~^|| 

Meters  and    I  -  .,-„-..! 

220  MHz.  30  or  300  Watt  scales.  Also 
reads  relative  field  strength  1-170  MHz 
and  SWR  above  14  MHz.  4V2x2V4x3  in. 


MFJ  Coax  Antenna  Switches 


®34**  MFJ-17C1  ®21®*    MFJ-1702B       *a5f"*"Tij1FJ-17[M 

Select  any  of  several  antennas  from  your  operating  desk  with  these  MFJ 
Coax  Switches,  They  feature  mounting  holes  and  automatic  grounding  of 
unjsed  terminals.  They  come  with  MFJ's  one  year  unconditional  guarantee. 
HFJ-1701,  $34.95.  6  pos.  2  KW  PEP,  1  KW  CW.  1.8  30  MHz.  1 0x3x1  ^^  in. 
MFJ-1702B,  $21.95.  2  positions  plys  new  Center  Gmund.  2.5  KW  PEP,  1  KW 
CW.  Insertion  loss  below  .2  dB,  50  dB  isolation  at  450  MHi.  50 ohm.  3x2x2  in. 
MFJ-1704,  $59.95.  4  position  cavity  switcli  with  tightenlng/sjrge  protection 
device.  Center  ground.  2.5  KW  PEP.  1  KW  CW,  Low  SWR,  Isolation  better 
than  50  m  at  500  MHz.  Negligible  loss.  50  ohm.  6V4x4V4XlV4  in, 

'^Dry'^  Dummy  Loads  for  HF/VHF/UHF 


MFJ-264 


MFJ-2641^ 


MFJ-260B 

MFJ  has  a  full  line  of  dummy  loads  to  suit  your  needs,  tise  a  dummy  load 
for  tuning  to  reduce  needless  (and  illegal)  QRM  and  save  your  finals. 
MFJ-2fiOB,  $28.95.  VHF/HF  Air  cooled,  nonnnductive  50  ohm  resistor.  SO-239 
connector.  Handles  300  Watts.  Rm  full  load  tor  30  seconds,  derating  curve  to 
5  minutes.  SWR  less  than  1.3:1  to  30  MHz,  1.5:1  to  150  MH^.  2i/^x2V2x7  in. 
MFJ-Z64,  $59.95.  Versatile  UHF/VHF/HF  1.5  KW  load.  Low  SWR  to  650  MHz. 
Run  100  watts  for  10  minutes,  1500  watts  for  10  seconds.  SWR  is  1.1:1  to 
30  MHz,  below  1.3^1  to  650  MHz.  3x3x7  inches.  MFJ-264ri:  "N"  connector. 

HF  or  VHF  SWR  Analyzer™      ^^^  ^^™ 

MFJ's  revolutionary  new  SWR  Analyzers  give  you  a    '"  *^ 

complete  picture  of  your  antenna  SWR  over  an  entire 
band  -  without  a  transmitter,  SWR  meter  or  any  other 
equipmenL  Just  plug  your  antenna  into  the  coax  con- 
nector, set  your  SWR  Analyzer™  to  the  frequency  and 
read  SWR  off  the  meter.  You  can  find  your  antennas 
true  resonant  frequency  right  at  your  feedline  --  some- 
thing a  noise  bridge  can't  do.  Battery  operated  and 
handheld  sized  -  makes  It  soooo  easy  to  work  on 
antennas.  MFJ-207J,8-30  MHz;  MFJ-208, 142-156 
MHz;9V  battery  or  110  VAC  with  MFJ-1312.  $12.95. 

MFJ  Speaker  Mies    ^'^'^-'^'^^ 

MFJ'scompact  Speaker/Mics  let  you  carry  your  HT  on  your 
belt  and  never  have  to  remove  it  to  monitor  calls  or  tatk.  You 
get  a  wide  range  speaker  and  first-rate  electret  mic  element  for 
superb  audio  on  transmit  and  receive.  Earphone  jack,  iapel  clip, 
PH.  MFJ'284  fits  ICOM,  Yaesu,  Alinco,  MFJ-286  fits  Kenwood. 
MIHIATUHE  SPEAKER  MICS:  2  '  x  IV4 '  x  V*"  MFJ-2fl5 
and  MFJ-285L  (with  "L"  connector)  fit  loom,  Yaesu  or  Alinco; 
MFJ'287  or  MFJ-287L  fit  Kenwood:  MFJ-2e3:  Split  jack  Aiinco, 
Alt  features  of  compact  models.  One  year  guarantee. 

MFJ-1278  Multi-Mode  Data  Controller 


aSSL,  386.  2&7  or  3B7L  *24**j^ 


MFJ-127B 


«  k 


w     * 


Use  computer  to  transmit/       - 
eA^AttK  receive  in  alt  9  digital  modes:    * 
»Z73***  Packet,  AMTOR,  ASCII,  CW, 
RTTY.  FAX,  SSTV,  Contest  Memory  Keyer  and  Navtex  receive.  Automatic 
Signal  Analysls^"^  (ASA™},  Easy-Mail™,  printer  port,  20  LED  tuning  indicator, 
AC  supply,  Host,  Multi-gray  level  modem.  CW  key  paddle  jack  and  tons  more. 
Options  include  2400  baud  modem  (MFJ^2400,  $69.95)  and  software  with 
cabEes  for  IBM  compatible,  Commodore  64/128,  Macintosh  and  VIC-20. 
MFJ-127aT,  $3S9.95.  MFJ-1278  with  24O0  modem  built  in. 


12/24  Hour  LCD  Clocks 


*  1 9**  MFJ-10BB   ^9**  w^wB 

Huge  5/8  inch  bold  LCD  digits  iet  you 
see  the  time  from  anywhere  in  your 
shack.  Choose  from  ttie  dual  clock  that 
has  separate  UTC/locaf  time  display  or  the 
single  24  hour  ham  clock. 

Haunted  in  a  brushed  aluminum  frame. 
Easy  to  set.  The  world's  most  popular 
ham  clocks  for  accurate  logs.  MFJ-IOBB 
472x1x2 ;MFJ-107B  2V4Xlx2  in. 

Cross-Needle       mfj^i^ 
SWR  Meter  *«S" 

MFJ  Cross- 
Needle  SWR/ 
Wattmeter  has^ 
a  new  ptak 
reading  func- 
tion! It  shows  you  SWR,  f onward  and 
reflected  power  in  2000/500  and  200/50 
watt  ranges.  Covers  1 .8-30  MHz, 

Mechanical  zero  adjusts  for  movement. 
50^239  connectors.  Lamp  uses  12  VDC 
or  110  VAC  with  MFJ-1 31 2,  $12.95. 

Deluxe  Code  Practice 

Oscillator 

MFJ  557 
$249A 

MFJ-557  DeluKe  Code  Practice  Oscillator 
has  a  Morse  key  and  oscillator  unit 
mounted  together  on  a  heavy  steel  base 
so  it  stays  put  on  youf  table.  Portable 
because  it  runs  on  a  9- volt  battery  (not 
included)  or  an  AC  adapter  ($12.95)  that 
plugs  mto  a  jack  on  the  side, 

Eariihone  jack  for  private  practice, 
Tone  and  Volume  controls  for  a  wide 
range  of  sound.  Speaker,  Key  has 
adjustable  contacts  and  can  be  hooked  to 
your  transmitter.  Sturdy.  8^/^k2V4x3¥4  in. 

MFJ  Multiple  DC  Outlet 

MFJ'1112 


Prices  and  specji  leal  ions  subject  to  change  wltiioiit  notice  or  obligation. 


New  MFJ  DC  Power  Outlet  saves  you 
space  and  money.  Hook  it  to  yotjr  12 
VDC  power  supply  and  get  6  l5c  outlets 
for  connecting  your  accessories.  RF 
bypassing  keeps  RF  out  of  power  supply 
from  DC  line  outlet.  13^^x25/4x2^/2  in. 

Nearest  Dealer/Orders:  800-647-1800 

IMFJ  ENTERPRtSES,  INC. 

Box  494,  Miss.  State.  MS  39762 
Iteoi)  3aS^5869;  FAX:  (601)  323-6551 
TiUX:  53  4590  MFJ  STKV 

*  One  year  uneDnditipnal  guarantee  *  3D  day 
money  bach  guarantee  (less  s/h)  on  orders 
from  MFJ  •  Add  $6.00  each  s/h  *  FREE  catalog 
MFJ  .  ,  .  making  quuHty  affordable 

U  1391  MFJ  Bitir^rim,  Inc. 
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Number  4  on  your  Feedback  card 


Voice  ID  on  a  Chip 

Throw  your  voice  with  this  versatile  circuit. 


by  Bill  Brown  WB8ELK 


Every  so  often  a  device  appears  on  the 
market  that  really  gets  my  attention.  A 
company  called  Information  Storage  Devices 
(ISD)  recently  introduced  an  IC  chip  called  the 
ISD1016.  This  little  wonder  is  the  equivalent  of 
a  tape  recorder  on  a  chip!  It  eliminates  all  of  the 
analog-to-digital  (and  digital-to-analog)  cir- 
cuitry that  was  required  in  the  past  to  store  and 
play  back  voice  messages, 

One-Chip  Voice  Storage 

This  single  IC  contains  a  microphone  pream- 
plifier, storage  circuitry'  and  an  audio  amplifier. 
This  means  that  you  only  need  to  add  a  micro- 
phone, a  speaker  and  a  couple  of  switches  and 
you  have  a  complete  audio  recorder  and  voice 
identifier.  The  ISDIOXX  series  utilizes  a  stor- 
age technology  similar  to  that  of  an  EEPROM 
(Electricalfy  Erasable  Programmable  Read  On- 
ly Memory).  You  may  have  heard  of  EPROMs 
(Erasable  Programmable  Read  Only  Memory). 
You  can  write  data  into  an  EPROM,  but  it  re- 
quires a  dose  of  ultraviolet  hght  to  erase  the 
memory.  Dat^  can  be  stored  into  an  EEPROM, 
but  it  is  easily  erased  with  a  voltage  instead  of 
UV  light-  This  gives  you  a  powerful  storage 
device  that  can  be  used  over  and  over  again 
many  thousands  of  times. 

The  amazing  thing  about  this  technology  is 
that  the  memory  is  non-volatile.  That  means  that 
you  can  remove  all  power  from  the  IC ,  even  take 
it  out  of  its  socket,  and  it  will  retain  all  of  the  data 
stored  inside.  For  example,  you  could  record 
your  voice,  set  the  ISD  chip  on  a  shelf  for  years, 
plug  it  back  into  yoyr  playback  circuit,  and  your 
voice  would  still  be  there!  One  other  advantage 
of  this  EEPROM  technology  is  that  the  ISD 
device  samples  and  stores  the  actual  voltage 
levels  (analog  storage)  of  the  recorded  audio, 
resolling  in  a  high-fidelity  playback. 

Audio  Fun 

Since  most  of  the  compiicated  digital  circuitry 


is  eliminated  with  this  new  IC,  it*s  easy  to  build 
up  some  very  interesting  audio  devices.  You 
may  have  seen  those  talking  key  chains  with  a 
few  canned  phrases.  Now  you  can  build  your 
own  version  (although  somewhat  larger)  that 
talks  in  your  OWN  voice.  It's  quite  a  lot  of  fun  to 
put  one  of  these  in  your  pocket,  hit  the  playback 
button,  and  watch  as  people  think  you're  a  fan- 
tastic ventriloquist.  Be  careful  what  you  record, 
it  could  get  you  into  trouble  if  you  hit  the  button 
accidentally!  In  its  simplest  form,  you  can  use  a 
voice  storage  unit  as  an  electronic  note  pad.  Yon 
could  leave  messages  for  your  family  and 
friends,  which  they  could  play  back  later.  Add  a 
few  switches  and  a  few  more  components  and 
you  have  some  very  powerful  audio  aids  for 
yourhamshack! 

Contest  Microphone 

If  you've  been  in  a  contest  or  an  event  such  as 
Field  Day,  you  know  that  endlessly  repeating 
''CQ  Field  Day,  ihis  is.. ,  "can  wear  you  down 
after  a  while.  Wouldn't  it  be  great  to  have  a 
device  that  sent  this  message  out  (in  your  own 
voice)  with  the  push  of  a  button?  How  about 
storing  two  messages  on  one  chip?  A  voice  iden- 
tifier which  can  hold  two  (or  more)  additional 
messages,  such  as  "You're  5-alpha  in  New 
Hampshire/'  would  really  save  those  vocal 
chords.  You  would  only  need  to  speak  into  the 
microphone  to  acknowledge  the  other  station's 
callsign. 

How  it  Warks 

The  ISD  101 6  IC  chip  can  record  and  play 
back  a  16-second  message  (their  new  ISD  1020 
chip  can  be  substituted  in  the  circuit  and  allows 
20  seconds  of  recording,  but  at  a  reduced  audio 
bandwidth).  The  folks  at  ISD  added  digital  con- 
trol to  their  IC,  allowing  you  to  select  the  start- 
ing point  address  of  your  message.  With  the 
appropriate  circuitry,  you  could  divide  up  this 
16-second  chip  into  160  messages,  although 


they  would  be  only  0,1  second  long.  For  our 
voice  ID,  we*li  use  just  two  of  these  address 
lines  to  divide  our  16-second  storage  area  into 
two  8'Second  messages.  Note,  however,  that  if 
you  start  recording  your  message  at  the  begin- 
ning of  the  chip,  you  can  use  the  whole  16  sec- 
onds for  your  message  if  you  so  desire. 

Your  voice  is  fed  into  the  storage  chip  via  a 
miniature  electret  microphone.  Toggle  switch 
S3  sets  up  the  voice  ID  chip  to  either  a  record  or 
playback  mode.  Push-button  switch  SI  (mo- 
mentary contact)  selects  the  message  start  ad- 
dress and  activates  a  555  timer  which  brings  the 
1016's  Power  Down  (PD)  and  Chip  Enable  (CE) 
lines  low  to  start  the  message  number  one  play- 
back. In  a  similar  manner,  switch  S2  selects 
message  number  two.  After  each  message  is 
played  back,  pin  25  on  the  ISD  1016  goes  low 
(the  end  of  message  signal,  or  EOM).  The  voice 
ID  circuit  uses  this  to  reset  the  555  timer  which 
puts  the  voice  identifier  IC  into  standby  mode 
for  extremely  low  current  consumption  (3  mil- 
liamps  when  using  a  voltage  regulator,  and  150 
microamps  without  the  regulator  when  using  a  5 
or  6- volt  supply).  [Note:  If  you  operate  this  cir- 
cuit without  {he  7805  regulator,  do  not  exceed  6 
volts  for  a  power  source.  If  you  go  this  route, 
substitute  a  IN4001  (or  equivalent)  diode  in 
place  of  the  voltage  regulator,  as  shown  in  the 
schematic  in  Figure  I.] 

To  record,  switch  S3  bypasses  the  timer  cir- 
cuit  and  selects  the  Play /Record  input  on  pin  27. 
This  allows  you  to  activate  the  ID  chip,  as  long 
as  you  hold  down  on  one  of  the  message  push- 
buttons. 

The  ISD  chip  was  designed  to  function  in  a 
cascaded  fashion  with  a  number  of  ICs  in  series 
for  extended  recording  time.  When  one  chip 
overflows  its  storage  area,  it  uses  the  EOM  line 
to  turn  on  the  next  IC  in  the  cascade.  In  a  single- 
chip  application  you  need  to  reset  the  voice  stor- 
age device  to  continue  operation  if  it  overflows. 
This  is  done  by  bringing  the  PD  (power  down) 
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Figure  L  The  voice  ID  schematic  diagram. 
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by 

is  the  only  word  to  describe  this: 


The  NIR-10  is  a  Noise/QRM  Reducer  for 
SSB  VOICE!  It  is  the  only  device  avaiU 
able  that  can  reduce  noise  and  remove 
heterodynes  occuring  in  the  presence  of 
speech.  What  makes  this  possible?  Real- 
Time  Digital  Signal  Processing  (DSP) 
using  a  40  MHz  DSP  chip! 

*The  NIR-10  is  a  DSP  audio  processor 
that  connects  to  the  audio  output  of 
your  receiver  or  transceiver  and 
includes  a  built-in  Speaker  Amplifier. 

•Automatically  Enhances  Voice 
Reception  by  Reducing  or  Eliminating: 

Heterodynes  &  Tune-Vps 

White  Noise 

Ignition  Noise 

Power  Line  Noise 

RTTY  Interference 

"Woodpecker" 

•Includes  a  Bandpass  Filter  Mode  to 
Enhance  CW  and  RTTY ,  Forms  a 
Variable  Center  Frequency  Digital 
Filter  with  Selectable  Bandwidth, 
Provides  performance  that  analog 
filters  can^t  match! 

•Work  More  Stations:  Allows  Recep- 
tion of  Otherwise  Unreadable  Signals! 

•Reduces  Listener  Fatigue. 

•  A  Must  for  DXerSf  Contesters^  and 
Field  Day  Ops. 

Order  direct: 

MR- 10:  $395;  with  12V  AC  Adapter  add 

$12,  We  pay  shipping. 

Orders  1-800-533^3819 
Tech  1-9 19-790- 1048 
FAX      1-919-790-1456 

MCA^isa.  Allow  3  wks  for  personal 
checks.  Add  $3  for  COD.  NC  residents 
add  5%  sales  tax. 


JPS  Communications,  inc. 

551 6  Old  Wake  Forest  Road 
P,0,  Box  97757  Raleigh,  NC  27609 

circle  285  on  reader  service  card. 
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line  high  (which  also  puts 
it  into  the  standby  mode). 
The  555  timer  IC  also 
functions  as  a  watchdog 
timer  in  case  the  1016 
doesn*t  get  reset  properly. 
If  the  voice  storage  chip 
goes  into  an  overflow  con- 
dition, the  555  timer  will 
power  it  down  after  20  sec- 
onds. Since  the  ciirrent 
drain  is  so  low  in  standby, 
you  can  leave  the  voice  ID 
on  for  long  periods  with- 
out worrying  about  your 
battery  life- 

The  ISD  chip  interfaces 
directly  to  a  small  speaker.  Our  circuit  taps  off 
of  the  speaker  output  with  two  potentiometers, 
Rl  1  and  R 12,  which  lower  the  audio  signal  out- 
put so  that  it  can  be  used  on  your  transceiver's 
microphone  input  (typically  about  20  to  100  mil- 
livolts). 

Assembly 

An  etched  and  drilled  printed  circuit  board 
(see  the  Parts  List)  Is  available  which  will  make 
assembly  of  your  voice  ID  easy.  As  an  alterna- 
tive, if  you're  used  to  brcadboarding  circuitry, 
everything  should  fit  on  one  of  the  smaller  proto- 
type  boards  from  Radio  Shack.  If  you  use  the  PC 
board,  you  can  attach  the  push-button  switches 
SI  and  S2,  as  well  as  S3  and  the  microphone, 
directly  lo  the  board.  You  only  need  to  wire  up  a 
power  switch  s  a  battery  pack  and  the  speaker.  If 
you  want  to  interface  the  voice  ID  to  your  trans- 
ceiver, you  will  have  to  wire  up  an  appropriate 
microphone  cable  (the  proper  mike  diagrams 
should  be  listed  in  your  owner's  manual).  For  a 
contest  microphone  application,  you  will  have  to 
make  up  a  switch  or  relay  to  flip  between  the 
voice  ID  and  your  regular  microphone  (you  can 
use  the  point  marked  PIT  on  die  PC  board  and 
the  schematic  to  trigger  an  automatic  switch  or 
relay  when  the  board  is  talking).  You  may  also 
be  able  to  parallel  the  output  of  the  voice  ID 
across  the  audio  inpyt  line  on  your  rig's  micro- 
phone plug. 

If  you  use  a  Radio  Shack  project  enclosure, 
you  can  mount  everything  inside  (including  the 
battery)  to  give  you  one  very  compact  package- 
If  you  want  to  use  a  9-vok  battery  or  your 
shack's  13.8  volt  supply,  you  should  wire  up  the 


Figure  2-  Parts  placement  overlay  (viewed  from  component  side), 

7805  5-volt  regulator  (see  the  parts  placement 
diagram  and  schematic).  Your  standby  battery 
drain  will  be  higher  since  the  voltage  draws  a 
few  milliamps  in  standby.  For  the  ultimate  in 
miniaturization,  I  use  a  tiny  6-volt  single  cell 
battery. 

Operation 

To  record  your  message,  just  flip  the  play- 
back/record ^mtch  to  the  "record"  position, 
hold  one  of  the  message  buttons  down»  and  talk 
into  the  miniature  electret  microphone.  As  long 
as  you  hold  down  the  m^5>ja^f  button,  your  voice 
will  be  recorded.  If  you  want  to  record  two 
messages,  make  sure  you  don't  talk  over  eight 
seconds  for  each  segment.  Don't  worry  about 
filling  up  the  whole  eight  seconds— the  1SD1016 
has  a  built-in  End  Of  Message  (EOM)  indicator 
that  tells  it  when  the  end  of  each  message  occurs. 
If  you  only  record  for  two  seconds,  your  play- 
back will  end  in  exactly  two  seconds.  Note  that  if 
you  exceed  eight  seconds  for  message  number 
one,  the  EOM  signal  will  not  work  and  youTl 
run  over  into  message  number  two.  If  this  hap- 
pens, you'll  just  have  to  try  recording  again.  If 
you  want  just  one  message  (up  to  16  seconds 
long)*  record  it  into  message  one  and  ignore  the 
message  two  button. 

To  play  back  your  messages,  flip  the  play- 
back/record switch  back  to  die  playback  posi- 
tion and  hit  the  message  button  of  your  choice. 

When  using  the  audio  output  to  drive  your  HF 
or  VHF  rig,  adjust  potentiometers  R 1 1  and  R12 
(start  out  with  Ri2  at  the  mid-range  positon)  for 
the  best  quality  output  from  your  transmitter.  If 

Continued  on  page  61 


Figure  3.  The  P.  C.  board  layout  for  the  voice  ID  (copper foil  side). 
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riiis  Offer  Can't  Last! 
Reg.  Price,  $259 


^\mv^^ 


diW^ 


otv\V^^° 


•Full  range -10Hz  to  3GH2, 

•  LCD  display  (daylight  visibility). 

•  True  state-of-the-art  technology  with  the 
high  speed  ASIC. 

•  NfCads  &  Charger  included. 

•  Ultra-high  sensitivity.      •  4  gate  times. 

•  Extruded  metal  case.     •  Compatible  with  MFJ207. 

Suggested  options 

TA100S:     Telescoping  Whip  Antenna ...$  12. 

CC30  Vinyl  Carry  Case,, ..$  14. 

BL10:         LED  Backlight $  15. 

BL28:         El  Backlight  for  use  in  room  light  and 

low  light , $  45. 

BG28:        Bargraph  Signal  Level  Indicator... „.$100. 

TCXO  30:   Precision  ±0.2ppm  20  to  40''C  temp. 

compensated  time  base ,.....„.„„„„$100. 


Universal 

Handi- 

Counter^" 

Model  3000, 

$375.  and 

Bench  Model 

8030,  $579. 

Both  offer 

frequency, 

period,  ratio 

and  time 

inten/al 


5821  NE  14th  Ave.  *  Ft.  Lauderdale,  FL  33334 
5%  Ship/Handling  (Max,  $10)  U,S.  &  Canada. 
15%  outside  continental  U.S.A. 
Visa  and  Master  Card  accepted. 


Call  for  free  catalog  -  Factory  Direct  Order  Line: 

1-800-327-5912 

FL  (305)771-2050  •  FAX  (305)771-2052 
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72?^  ISD  Single  Chip  Voiw  Recorder- 
includes  everything  you  need  to  record 
and  playback  a  voice  message.  It 
needs  only  -\r5VDC  to  mer 


The  ISD  Single  Chip  Voice  Recorder  utilizes  new  analog 
recording  and  playback  technology  that: 


stores  lip  to  20  seconds  af  natural,  human  voice 
directly  drives  a  1 6  ohm  speaker  with  up  to  50  rn  11  li watts 
needs  no  crystal  reference  oscillator 
eliminates  need  for  additional  ICs 


These  are  Just  a  few  of  the  unlimited  applications 


CONTEST  ANNUNCIATOR 


Create  your  own  contest  annuncia- 
tor/DXef  voice  messages.  Now  all  the 

elements  of  voice  storage  and  play- 
back reside  on  a  single  chip.  Simply 
connect  the  chip  output  to  your 
transceiver's  microphone  input  and  you 
are  ready  to  go. 


''Non-volatile  analog 
storage  semiconductor 
technology  is  the  most 
significant 

breakthrough  to  occur 
in  the  industry  in  ten 
years" 

President,  ISD 
WA67JM 


To  order  your  isd 

chip,  return  the  coupon 
below  or... 

CALL  TOLL-FREE 

1  -800-825-4473 

Ask  for  the  CHIP  special. 


Information  Storage  Devices,  Inc. 

2841  Junction  Avenue,  Suite  204 

San  Jose,  CA  95134 


"RADIO  NOTEPAD" 


Record  a  transmission  on  your  "ana- 
log voice  storage  (AVS)  unit"  With 

a  flip  of  a  switch,  record  and  playback 
rare  DX  and  other  contacts.  Replay 
transmissions  that  are  QRM'ed  until 
the  message  is  understood. 


VOICE  MESSAGES 


Hook  up  a  microphone  to  the  chip 
and  record  your  own  voice  mes- 
sages for  repeater  identification 
and  annunciation.  The  chip  is  non- 
volatile. Zero  current  required  to  main- 
tain message-ideal  for  portable  appli- 
cations. 


Shotim  is  the  ISD 
1020  chip  and 
typical  external 
circuit  to  allow 
single  chp  analog 
recording  and 
playback. 
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*ISD  chips  eliminate  cumbersome  and  expensive  analog -to-digital  and  digital-to-anatog  conversion  steps 
by  offering  direct  analog  input,  analog  storage  and  analog  output.  A  single-chip  solution  in  a  28-pin  DIP 
package.  A  system  can  be  built  with  one  chip,  a  microphone,  a  speaker,  a  few  standard  off-the-shelf 
components  and  +5  volt  DC  power  source. 


EacK  LSD  chip  is 
shipped  wKh  a 
detailed  data 
sheet  IncJuding 
hook-up 
schematic. 


NAME 


QTY      CHIP      DURATION     PASSBAND 


1012  1.?.Sec. 
1016  16Sec. 
1 020       20  Sec. 


4.5  KHz 
3.4  KHz 
2.7  KHz 


ADDRESS 


ST 


ZIP 


PHONE  ( 

#     " 


>-.-X  ■.:-,-A-  :^;^■-L;^-  ;5.:_j^_.:z: 


JL^i^^ 


COST 


$61.60ea,; 
$55,00  ea/ 
$50.60  ea 

Shipping 

S^%SaiesTaK 

(California  Res.) 

GRAbD  TOTAL, 


TOTAL 


s 


$2.00 


Exp.  Date: 
Signature: 


Visa   n 




VISA 

1  Masl^rCtcd 

1 

1^^^^^^^ 

MAfL  COUPON  TO:  ISD  j 

2041  Juncttof)  Avenue,  Su[t&  S04  * 
San  Jos«.  C A  95134  * 

-^^*««J 
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Number  5  on  your  Feedback  card 


Portable  Frequency  Counters 

Versatile  test  equipment  that  you  can  really  count  on. 


by  Gordon  West  WB6N0A 


Do  you  own  a  portable  frequency  coun- 
ter? Every  ham  shauid  have  one.  Even 
though  you  might  not  do  your  own  intcmaj 
adjustments  to  your  equipm^m,  a  ponable 
frecjucncy  counter  is  a  valuable  amateur  radio 
accessor} . 

Here  are  some  everyday  ham  radio  situa- 
tions where  a  ponable  frequency  counter  can 
really  come  in  handy.  Let's  take  a  look  at  a 
t>^pical  day  m  the  life  of  a  counter. 

RDFing 

You  can  use  your  portable  frequency  coun- 
ter to  idenrify  sources  of  radio  frequency  in- 
terference. This  activity  is  also  called  radio 
direction  finding,  or  sniffing.  I  used  mine  to 
pin  down  the  problem  of  an  electric  garage 
door  that  mysteriously  flew  open  at  5:00  p.m, 
every  afternoon  except  on  the  weekends. 

The  counter  registered  15L62500  as  the 
door  swung  into  action,  and  a  quick  check  up 
and  down  the  street  revealed  a  utility  truck 
with  a  high -band  antenna  on  the  roof  Sure 
enough,  the  driver's  **at  home,  10-7'*  trans- 
missions at  5:00  p.m.  were  the  cau.se  of  the 
door  energizing.  A  couple  of  0.01  microfarad 
bypass  capacitors  on  the  door  opener  solved 
the  problem. 

With  some  of  the  newer  counters  you  can 
actually  read  the  frequency  of  a  50  watt  VHF 
mobile  signal  up  to25(i  Ivct  away.  With  low- 
er power  HTs  you  can  usually  read  their 
frequency  from  a  couple  of  feel  away  (some- 
limes  from  across  the  room,  depending  on  the 
sensitivity  of  the  counter). 

Do  you  own  a  cordless  lelephone?  Trouble 
with  interference  from  a  neighbor?  Since 
many  people  now  own  cordless  phones,  and 
there  are  only  about  10  possible  frequencies^ 
you  can  resolve  interference  problems  by 
first  figuring  out  who*s  on  what  channel. 
Usually  the  channel  number  is  marked  on  the 
phone,  but  that's  the  first  thing  to  fall  off  after 
the  cordless  gels  a  cleaning. 

Cordless  phones  only  put  out  flea-powered 
signals.  The  counter  is  able  to  count  out  the 
transponder  frequency,  and  the  handset  fre* 
quency ,  when  held  within  a  couple  of  inches 
of  the  phone's  antenna  system.  Not  only  will 
you  read  out  the  precise  frequency  near  46 
MHz  or  49  MHz,  but  you  can  also  tell 
whether  or  not  your  set  is  putting  out  the  right 
amount  of  power.  If  you  can  read  the  frequen* 
cy  to  within  a  couple  of  inches  of  the  cordless 
phone's  antenna,  power  output  is  nonnaL  If 
you  can*t  read  the  frequency  with  the  anten- 


Photo  A.  To  measure  the  output  frequency  of 
yourmohile  rig  just  place  (he  counter  near  the 
antenna. 

nas  almost  touching,  your  cordless  phone 
probably  has  low  batteries,  or  low  power 
output.  And  once  you  know  what  frequency 
your  neighbor's  cordless  phone  is  on,  simply 
relocate  your  base  unit  further  away  from 
their  particular  direction. 

Fine-Tune  your  UHF  Station 

If  you're  into  1270  MHz  repeaters,  1270 


MHz  mobile,  and  HT  equipment,  a  portable 
counter  can  really  help  you  fme-tune  your 
sets.  You  see,  equipnient  at  1270  MHz  will 
many  ttines  *'age"  on  frequency,  and  be  as 
much  as  2  or  3  kHz  off-channel  after  a  few 
months  of  operation.  This  is  because  the 
equipment  may  use  a  fiindamentaj  crystal  still 
undergoing  the  aging  process.  When  I 
checked  out  my  1282.4  MHz  repeater  sys- 
tem, I  found  that  the  repeater  had  aged  up  3 
kHz  in  just  under  a  year,  my  handheld  had 
aged  down  a  whopping  6  kHz  in  six  months, 
and  my  mobile  unit  was  2  kHz  high. 

Placing  this  equipment  back  on  frequency 
is  easy — hold  the  counter  within  a  foot  of  the 
opcned-up  equipment,  sample  the  frequency 
In  the  slowest  rate,  and  adjust  the  trimmer 
capacitor  to  put  the  crystal  right  back  on  the 
money.  How  do  you  know  which  trimmer 
cap  to  adjust?  It's  the  one  usually  in  the  same 
can  as  the  crystal,  and  the  technical  manual 
for  your  equipment  normally  calls  out  the 
exact  spot  on  the  board.  Use  an  insulated 
trimmer-cap  wand,  affectionately  known  in 
the  land-mobile  industry  as  the  '"twiddle 
stick* **  It's  usually  yellow  with  a  liny  meta! 
blade.  CAUTION-MAKE  SURE  YOU 
ARE  TURNING  THE  RIGHT  TRIMMER, 
AND  NEVER  PRESS  DOWN  ON  THE 
TRIMMER  CAPACITOR.  If  you  fracture 
the  insulating  material,  you  are  in  big  trouble! 

Calibrating  Your  Counter 

But  how  do  you  know  your  counter  is  cali- 
brated? Most  counter  manuals  merely  read, 
*To  calibrate  the  counter,  measure  a  stable 
signal  of  knoTATi  frequency."  Hey,  wait  a 


Portable  Frequency  Counter  Manufacturers 

Alfa  Electronics 

Brainstorm  Engineering 

Procomm 

P.O.  Box  8089 

2948  Vi  Honolulu  Ave, 

1948  Coventry  Court 

Princeton  NJ  08543-8089 

La  Crescenta  CA  91214 

Thousand  Oa*cs  C A  9 1 362 

(609)  275-0220 

(818)249-4383 

(805)  497^2397 

(800)525-2532 

Beckman  Ind, 
Instrument  Product  Div. 
3883RuffinRd. 
San  Diego  CA  92 123 
(619)495^250 

Digimax  Inslruments 
7544  Trade  St, 

Optotrfectronics 
5821  N.E.  14th  Ave. 
R.  Lauderdale  FL  33334 

San  Diego  CA  921 21 

(6t9}  578-71 71 

(BOO)  327-591 2  orders 
(305) //I -2050  info 

IWAXTECB+K 

Startek 

Precision  Instr.  Corp. 

John  Ruke  Mfg  Co. 

398  NE  38th  St, 

6470  W.  Cortland  St. 

P.O.  Box  9090 

Ft.  Lauderdale  FL  33334 

Chicago  IL  60635 

Everett  WA  98206 

(800)  638-8050  orders 

(312)889-1448 

(800)  443-5853 

(305)561-2211  info 
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High  Periomiance  Software  by  WA7HAI 


QUICKYAGI  II $40.00 

•  fOO^  compu(cr-Jesigned  ysgisfar  non-rct^  uiere, 

•  Aulo  i>pflimji«r;  opiifivurn  gain.  I'.''B  &  bandwidth. 

•  fik[iit>(  maiiuH]  irKxlei.  *  2  - 12  clcmcnls  to  500  rtihz., 

•  Fastest  analyze r  available;  calculate?  gain.  F/B.  urul 
impcdanctji  in  wx-OEsds  finstantly  w.'nnath  co-proc.). 

•  Lijg  or  linear  cL&.  a/.,  polar  pluli  w/  beiiiiwiilth. 
■  ^iicst  to  use-  i>f  al(  yagi:  rntideling  programs. 

•  Accuraey  verified.  •  ARRL  lab  lasted.  •  Includes  2 

versions^  for  malh  cn-proc.  &  no  muih  ca-prOC. 
■  Req.  J60k  &  HcFcutcs,  CGA,  EGA,  m  VGA  graphics, 

These  util.  are  incl.  in  all  *TLUS'*  pgmS; 

•  4  pfog.  Time^zoK  clocb,.  •  200 yr  calendar.  •  JO  min  QSO  limcr. 

•  Programmaye  ]n|  timer  •  DXCC  d-basc  w/  beam-head. 

•  Notepad  w'/  auto  date  remintfcr. 

These  feature;  are  in  all  InOg  pgrns: 
•  Prints  mailing  labels  &  batch  QSL  reports  ■  Scrolling 
]og  dispEay  wV  spread.<ihcct  type  daia  cnir^-.  •  Hot  kcyi. 

*  Prog,  auto  entftes.  •  Search/modify  fiEe.^.  •  0-S^  tracking. 

•  PerMiniiJ  D-basd.  *  Auto  pit;  rix/traJl/tountrv/state  search, 

•QSL tracking.  •  On-screen  Ke] p. 

•  Search^" sorL/modify  a\]  Ca]h 

The  fottowing  are  in  all  ''*X*''  pgms: 
*  Kenwood  Ta/Kh  control  &  display,* 

The  following  are  in  all  ** IF*  pgms: 

■  lntL!graled  iiuto-kty  pldi  pTOgTAm. 

•  lartabkcompaL  paddle  key  etc 

•9  pncvg.  TX  hufferfLctc.  •  Handware  tnctudod, 

*  Suiiidbrd  iithJ  Famswonl^  rate^. 


AUTOLOG  PLUS 

AUTOLOG  PLUS-X . . . . 
AUTOLOG  PLUS  II ... . 
AUTOLOG  PLUS  II-X . . 

AUTOKEY  PLUS 

AUTOKEY  PLUS-X 

QSO  MANAGER  (PLUS-X) 


.$25.00 
.  $35.00 
.  $45.00 
.  $55.00 
.  $30.00 
.  $45.00 
.  $25.00 


OUTB 


've  worked  otS-  200  countries 

.  lobile  with  my 

OUTBACKER  and 

lcom735!  It's 

GREAT.  No 

hassles  and 

easy  to  use. 


For  PC/XT/ AT  and  Compatible. 

5.25"  &  3.5^'  floppies.  Add  S3. 00  if  outside  ILS. 
and  Canada.  Az.  orders  add  5,5  ^  ■staUi  UJt. 

CALL  SIGN  RKQLiRKD  W/  ORDliR. 
*R squires  computer  ready  transceiver. 


RAI  ENTERPRISES.  4508  N.  481h  Or. 
Phoenix,  AZ  85031  USA 


CIRCLE  279  ON  READER  SERVICE  CARD 

BULLETIN 


in  Notth  A rneri CO  contact: 

OUTBACKER  ANTENWA  SALES 

Z^  Cedar  Gl&n  Circle 

Chattanooga.  TINt  37412 

(61 5)899'33<?0  faxphone 

TechTdk-  5;00-iaOOp,m:  est. 


World wi-de  contact: 

TERLIN  AERIALS 
unit  2.  3  Vampi  Way, 

WitettonW.A.6155 

AUSTJ^ALIA 
t&l  (011)6194576238 

fox  (011)6 194577737 


CmCLE  2G2  ON  READER  SERVICE  CARD 


minute— how  do  you  know  that  the  frequency 
you  are  measuring  is  right  on  in  the  first 
place? 

Find  yourself  a  commercial  FM  radio  sta- 
tion tower.  FM  broadcast  stations  are  con- 
stantly monitored  by  the  FCC  and  the  FM 
station  chief  engineer  for  being  on  frequency 
within  just  a  cycle  or  Iwo,  Get  within  a  ball- 
park length  of  a  big  FM  radio  station  antenna, 
and  your  counter  now  jumps  to  life.  Many 
counters  require  a  tiny  jeweler's  screwdriver 
to  make  the  calibration  adjustment,  and  you 
must  remove  the  screwdriver  each  time  you 
take  a  reading.  First,  take  readings  at  the  fast 
gate  time  to  get  close,  then  go  to  the  long  gate 
time  for  final  adjustments.  When  everything 
reads  out  right  on  the  center  frequency,  you 
know  your  counter  is  on  the  money.  Every 
town  has  iis  own  FM  broadcast  station,  so  use 
them  to  your  counter's  calibration  advantage! 

Resolve  your  Frequency 

For  sniffing  out  unknown  frequencies,  run 
your  counter  in  the  fast  gate  time.  Use  slow 
gate  times  only  for  actively  calibrating  equip- 
ment, or  checking  a  set  for  on-frequency  op- 
eration- NEVER  hook  the  output  of  the  trans- 
ceiver directly  to  the  input  of  the  counter— it 
will  surely  blow  the  input  IC  or  transistorized 
preamp  stages  in  high  sensitivity  models. 

Every  ham  should  own  their  own  counter.  I 
use  my  counter  on  almost  a  daily  basis. 


You  may  contac!  Gordon  West  WB6NOA  at 
24] 4  College  Drive,  Costa  Mesa  CA  92626. 


Your  Ham  Dollar  Goes 

Further  At  . 
call  or  write  for  special  quote 


CALL  US 
NOW! 


When  it  comes  1q 

FAST  DELIVERY   HONEST  DEALING  and 

PROMPT..'OEPENDABLE  S-E-B-V^J-CvE  tfack^up 


We  don't  jtist  advertise  n  —  WE  GIVE  IT' 


^^/^W  ^^£aT 


In  1937,  Stan  Burghardt  (W0IT),  because  of  his  intense  interest  in 
amateur  radio,  began  selling  and  servicmg  amateur  radio  equipment 
in  conjunction  with  his  radio  parts  business.  We  stand  proud  of  this 
long-lasting  tradition  of  Hon&st  Dealing,  Quality  Products  and 
Dependable  "S-E-R-V-t-C-B"! 

Above  aft,  we  fully  intend  to  carry  on  this  proud  tradition  with  even 
more  new  product  lines  plus  the  same  ""iair*"  treatment  you've  come 
to  rely  on.  Our  reconditioned  equipment  is  of  the  finest  quality  with  30, 
60  and  even  90-day  parts  and  labor  warranties  on  selected  pieces. 
And  always  remember 

—  WE  SERVICE  WHAT  WE  SELL  — 


SELECTION 


%Ui\U 


SATISFACTION! 


"AMERICA'S  MOST  R£UAeLI  AMATEUR  RADIO  DEALER" 

SELL-TRADE 

j^  New  &  RecondHioned 

^fl         Ham  Equipment 

Call  or  Write  Us  Todav  For  a  Quote! 
Youll  Find  Us  iu  beCuurlcous,  Knowtedgeable 

and  Honest 

PHONE  (605)  886-7314 
FAX  (605)  886-3444 


AEA 

B&W 

Daiwa 

Palomar 

Alinco 

Bel  den 

Hustler 

Radio  Callbook 

Ameritron 

Bencher 

Kantronlcs 

Ritron 

Amphenol 

Bird 

Kenwood 

Rohn 

Ampire 

Butternut 

Larsen 

Telex/Hygaln 

Antenna 

Centurion 

MFJ 

Ten-Tec 

Specialists 

CES 

Mirage/KLM 

UnadiEla/Reyco 

Astron 

Cushcratt 

Mosley 

Yaesu 

STORE  HOURS: 
»  J  p m  (CiTj 

MOKErftf  thru  fRIOAT 

QPFH  SATURDAYS 
1r«mf  1  P.M.  test] 

CIIHEO 
lUHDiTi/HQllVAr^ 


M^ll  AMP 
TfLiP«OHI 

ORI>tiI$ 

"WfLCOMtD" 

,  ,  .  th»if'f*  ov' 


VfSA- 


Write  toddy  for  our  latest  Bulletin /Used  Equipment  List. 


162  M.  Maple 

P.O.  Box  73 

Watertown,  SD  57201 


Get  the  most  oi  HF  Mobiling 

Yaesu  FT-747GX 
SPECIAL  OFFER! 

CALL  TODAY 
FOR  SPECIAL  QUOTE 
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Feedback 


«m 


In  our  continuing  effort  to  present  the  best 
in  amateur  radio  features  and  columns ,  we 
recognize  the  need  to  go  directly  to  the 
source — yoy.  the  reader.  Articles  and 
colymns  are  assigned  feedback  numbers, 
which  appear  on  each  article/column  and 
are  also  listed  here.  These  numbers  corre- 
spond  to  those  on  the  feedback  card  oppo- 
site this  page.  On  the  card,  please  check 
the  bo5<  which  honestly  represents  your 
opinion  of  each  article  or  column. 

Do  we  really  read  the  feedback  cards? 
You  bet!  The  results  are  tabulated  each 
months  and  the  editors  take  a  good,  hard 
look  at  what  you  do  and  don't  like.  To  show 
our  appreciation,  we  draw  one  feedback 
card  each  month  and  award  the  lucky  win- 
ner a  free  one-year  subscription  (or  exten- 
sfon)to  73. 

To  save  on  postage,  why  not  fill  out  the 
Product  Report  card  and  the  Feedback 
card  and  put  them  m  an  envelope?  Toss  in 
a  damning  or  praising  letter  to  the  editor 
while  you're  at  rt.  You  can  also  enter  your 
QSL  in  our  QSl  of  theMonth  contest.  All 
for  the  towp  low  price  of  29  cents! 
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Houston 
Com-Vention  '91 

& 

The  ARRL  South  Texas  Section  Convention 

The  Sheraton  Crown  Hotel  -  Intercontinental  Airport 

November  8-10,  1991 

Featured  Speakers: 

Musa  Manarov  -  U2MIR 

Boris  Stepanov  -  UW3AX 

Com-Venlion  '91.  P.O.  Box  742183,  Houston.  TX  77274-2163 
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4S  HOUR 

SHIPPING 


ELENCO  &  HITACHI  PRODUCTS 
AT  DISCOUNT  PRICES 


10  O»0EQ 
CAU  TOLL  Fft£| 

1-B00'292-7711 


Hitochi  RSO  Series 

VC-aO^*  ■  BQMH;.  SOMS^s  _ 
VC-flD25  ■  B&MHz,  ZOMS/s  _ 
VC-6&45  ■  lO&MHz,  40MSJS  _ 
VC-fiUS-  iQOMKz.  1D0M$^. 
RSO"!  horn  Hiractii  tmmvt*  «■  mod 

n^a&uninc^i    1h«i 


_  S2,135 


SPECIAL  BUY 

V-212  -  20MHz  Scope    $425 


^op^M^  Cf  -tfliiQQ'  tffi'l^v  pmv*  "lo  oQbb 

25MH2  Elenco  OsclMoscope 

^      $349 

J  &'I325 

■  f  ^         m  Duai  TfBce 

VI   .  •  imv  Sensitivity 

y     \        .  -6"  CRT 

,i    '^       '  •  X'V  Operation 


Hitactii  Porterbfe  Scopes 

DC  fe  SOMHz.  2  Crt4nri#i^  (iC  ci»i»t  fync- 

tion,  Altemot*  itMflnMiiftMacttofi 

V  S£S  '  OWT  RabHoui.  Curtor  lAaas     199$ 

V  Sa  -  C>«ay#c  SwMp . t*7S 

¥-Sm  -  Baste  t*ori*i,  __     M75 

V332 


HftACHJ  COMPACT  SEJllES  SCOPfcS 

tlv  ■AiMi  pf»rtH  maiiy  mw  lUndKifw  tucn  «a  CfTt 

Qu^nc^  ciF  EV-ioim,i,  aMHpDmi  ^tuicivneinti,  D«{»r*a 

B^flD  and  I'rpptf  LDOh  Utir^I  P*  frtJich  CAT  Voy  dom  1HI 
in«  c^mi^aiwi*  in  Mrnw  iH  perlDrmanfw  indi  oparibon 

V-68CI '  60MMI.  DuaS  Traca , i1 .149 

V-eeS^  -  60MH2.  DT,  w/tunor     __     |i  ,34S 

V-1060-  TOOWHi.  DuaJTrace_ ^  il  J95 

V-IOGSiA  ^  IMMHi.  DX  w/tu»sr «1  j64& 

V-1D85  -  lllQMHz.  CFT.  w/EUi«ir  ^^^  11 J9S 
V-TIOQA '  lOeUHx  OUHJ  Tiv»  ,.,^  12,195 
V-tlSO  -  ISOMHL  QitVi  Tf 


-^   -  -TVSyw: 

{21  U,  1l3x  PfO&«S  itvduded 

@I1  kI^BA  jhhi  h 


PRICE  BREAKTHRU 


lOMHi.  Dfgttol  Srofog*  OiclUotcop* 

*  ?K  woi^  p«f  tii*n<i«i  nHmtofy  DS203 
>  1 0 V&'9  sampling  rtie  C  79  5 
-  £>TUr'Ol'irT  bacruiologT 

•  lndyd«pt»H 


Eienco  40MHz  Dual  Trace 

S-1340 

-  Highi  Ju rrwrvancB  S"  CRT 

*  liilV  S#nsJt[V3Cy 

>  1 0KV  ACCdItirAliDn  Volmge 

■  I  ^■'^^^P  •  1 7ns  R»o  Tima 

•  Inctides  {^  1  x,  1 0x  f^bes 


B  +  K 

TEST  EQUIPMENT 
All  Modeli  A^aikib3« 

Call  ior  )pff€ial  price 


CW- 1 E  5Ce 

S5d.95 

i  tMRfn 
jEil?  CBirirDii  w-'  Cast 


$t2S 

Cotft  TiiH-2gdH 


SS5  ObhiSooB 


Big  rOifsfMaiy 


TiwiHiiHiinif 


Soldffrinj  Stttlon 

T«fnpenturi  Conirojlvd: 
^  $L-30  $99 


VidBO  Head  Tester 
KT'2<W 

,$5535 


Four'Function  Ffe-quvncy  Counts r& 

F-IQC  12CMH 

Jg^f,  SI  79 

$259 


JiS.'-I'^ 


set  LtS  ««a4t 


Quod  Power  Supply 


XP'Ma 

^  w  3 1 33 

SV|p}A 
IV  #  ^ 


FqBj  [wgiiiLkhtd  Vl[^shD't  ?«rcu41  priri*cte4 


Gf  -  AOI  &  function  G^fyetotot 

$249 

GF^Sai£  w4tffout  Ff*q.  MelW  S^7« 


Tripto  Pow«r  Supply     X^-a2fi 

«sstmt]i«d  $69 
Kit  $4& 

lor  4  li^34>V0  Ml\ 

A4I  Ihf  Mwwd  ilvilvw  tor  doing  «tp«tiT)*nlt 
f^ttf  1/1*1  i^cin  ^mifl  piii<d4^  «il 


Leorn  to  Build  and  Program 
Computers  wilti  this  ICI1 

lndu(t»  At  Puli.  Asi»nibl^  v\4  ttiiWi  U-annai 


$129.00 


StaTTg  tmm  ^<T||flCftymilhimflCniplB»*fi»iB  Qv 
Mcrt-MdAHr  TiMn«i  wchw  ippu  te  nn^  mtB  RAM. 


nuidlan  G«fi«rstoir 
Siov 
f96tH 

S2B.35 


npm  1  m  to  lllHi 
AM  Or  FV  capai!^>ilf 


Wjcte  aar>d  Stgnol 
Generotors 


iDMHz  OacJIIoscopa 
r^L  £  .  I      S-3WC 

M  Ul  $275 


AM/FM  Transistor 
Rodio  Kit 

with  Troin^ng  Course 


$26.95 


FLUKE 

MULTIMETERS 

AJ  MOCIttt  A*ii9iot»e 

FhiuTiiKti ses 

Fkik#77-l>^ tt4S 

F^uJ^a  7&-1I  ,     1169 

FluKe  B7 Sa©9 

Call  roi  ipociol  price 


CELLULAR 

TELEPHONE 

ACCESSORIES 


Cill  or  vrtii  fot  d«tilts 


Tnw  RMS  4  1  2 
OigH  Uuaimetef 
M-7CMQ 

$135 

I  %  flfcs.'slance 
vd^fmi  CflWttr 


Color  ConvergefiDt  G«fi«ritar 


•  •  •  • 


$79,95 

m$SI9M 

Rnnt:  \n  Eht  imitmrY 

iar«ici[iicry  pajiefns 

RF  &  Vloac  oupit 


High  Cuirtnt  Povrar  SuppJ/ 


SG-MOO    Silt 

RF  f  iw]  roOR  4SMHJ;  AM  ttotttM 
tum  41  I'Kh;  V4riabi|rRF  (W)Put 

SGHtsoo  w<  CMi0iw  Ofiptoy  i 

1H  UHlbijIIMnCOurlar  S24I 


STANDARD 

AMATEUR  RADIOS 


s&w  jvtftaM  -  TfM  «ofttfi  fii«$t 
j.T.dMwr  ladDs.  UntipHiid  otoitir 

aji<i  iBitufBs  makt  STAI^DAFID  int 

woridi  maSE  popular  line  a\  anialeur 
radig^. 


40VAC@  :DA(]ri^30VDC9  TOA  FtHTr 


MInJ  DtlUKe  KTs: 
Ct6€A  ;?  matar 

TWin  Band  HTl 

Tmn  San^  liobita 
CSiOtdA  2«M40yHz 


CALL 


CALL 


CALL 


Wf  tliO'  rttrt  nuny  jecau<9ri«  )sf 
Itiafli  radiH33  ma  man  riMUi  rsiHt^. 

CjjE  lor  ittiiiiSr 


WE  WILL  WOT  BE  Uf^iDEl?SOLDl 
UPS  Shipping:  ndfl  51  Cil«s£% 

rS3  Mill  SiO  Moa)  Stiuppirv 

IL  ff»  .  7^-«le]    FAX   7D&-5^0  O0S5 


C  &  S  SALES  INC. 

MAS  RfM-iurtid,  (h^trrii-id.  IL  WHIL^ 


15  Day  Money  Back  Guoronlee 
2  Year  Worrofity      PrH:«iS4jcii»araCHi:n5P 

WUITE  FOR  FREE  CATALOG 
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73  Review 


by  Dave  Buren  N2GE 


The  Kenwood 

TS-850S 


Kenwood  USA 

P.O.  Box  22745 

2201  E.  Dominguez  Street 

Long  Beach  CA  90801 -5746 

Teiephone:  (213)  639-9000 

Price  Cfass:  TS-850S.  $1700;  DSP-tOO,  $630 


A  versatile  HF  transceiver  with  a  digital  difference. 


Photo.  The  Kenwood  TS-B50S  HF  transceiver. 


Unless  you've  been  holed  yp  some- 
where,  you  must  have  heard  of  the 
TS-650S  by  now.  You  might  even  have 
worked  a  few  on  the  air.  Let's  take  a  took  at  the 
amazing  attributes  of  the  TS-650S  '^Digital 
Machine." 

The  Manual 

The  TS-850  manual  is  fairly  well  done,  it's 
long  enough  (74  pages),  but  in  parts  it's  a  bit 
tedious  (translation  warp?),  like  when  you  find 
yourself  reading  a  section  two  or  three  times  to 
get  the  exact  meaning.  But  then,  I  had  intend* 
ed  to  read  it  anyway,  eventually.  (The  DSP- 
1 00  instruction  manual,  on  the  other  hand,  is  a 
short  six  pages.) 

The  ''Specifications''  and  "InstaHation*' 
chapters  are  short  and  concise.  They  are  fol- 
lowed by  "Operations."  This  is  the  section 
that  relates  the  functions  and  controls,  and 
explains  how  to  actually  operate  the  new 
ectuipment.  To  somebody  upgrading  from  an 
early  70s  rig,  like  an  SB-tOO,  up  into  the  "90s, 
the  next  50  pages  is  where  "the  rubber  meets 


the  road."  I  prefer  to  be  sitting  in  front  of  the 
unit,  power  applied,  as  I  work  my  way  through 
the  text  and  actually  perform  each  detail  and 
step  as  i  go  along.  The  results  of  a  function  or 
operation  are  instantaneous,  and  the  act  of 
invotvmg  more  than  just  the  eye/brain  makes  it 
easier  to  relate  and  remember. 

The  sections  are  divided  fundfonally.  with 
page  numbers  showing  where  each  block  of 
detailed  description  begins. 

The  "Circuit  Description"  section  is  actual- 
ly 1 0  pages  of  schematics  without  lexl.  I'd  tike 
to  see  an  in*depth  slep-by-step  description  of 
the  inner  workings  and  refinements  of  a  unit's 
various  electronic  subsections.  I  know  it  is 
pretty  rare  these  days,  but  it*s  Invaluable 
when  included. 

Features 

Let's  take  a  look  at  some  of  the  unique  or 
FKJteworthy  f  uncHons,  starting  at  the  upper  left 
of  the  front  panel  and  proceeding  clockwise 
(see  the  photo  above), 

AiP:  The  Advanced  Intercept  Point,  when 


actuated,  bypasses  the  first  RF  amplifier 
stage  with  a  unity  gain  stage  and,  as  the  man- 
ual states,  reduces  interfefence  from  strong 
nearby  signals.  Input  sensitivity  drops  about 
10  dB  and  the  intercept  point  refers  to  the  third 
order  input  intercept. 

HfGH  BOOST:  This  is  a  lone-shaping 
switch  that  increases  the  high  frequency  roll- 
off  of  the  mike  amp  circuit.  I  made  a  check  on 
75m  one  night  with  WBBELK,  who  lives  about 
four  miles  down  the  road  and  who  knows  what 
my  voice  sounds  like.  He  reported  that  it 
sounded  most  natural  with  (he  boost  ON.  I've 
kept  it  on  ever  since. 

DtSPLAY:  The  display  is  welt  laid  out 
and  intuitive.  There's  an  incredible  amount 
of  information  compacted  into  the  seven- 
square-inch  area.  I  still  haven't  totaMy 
accepted  the  bar  graph  meter,  but  that's  the 
opink>n  of  someone  who  has  five  analog  me- 
ters on  his  homebrew  linear  amplifier.  The 
bar  graph  is  an  S-meter  in  receive,  and  indi- 
cates power  and  a  choice  of  SWR,  ALC  or 
compression  in  transmit.  It  has  30  dis- 
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ASTROIM 

CORPORATION 


9  Autry 

Irvine,  CA  92718 

(714)458-7277 


MODEL  VS-50M 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  •  HIGH  QUALITY  •  RUGGED  •  RELIABLE 


SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICALLY  REISULATED 

•  FOLD-BACK  CURRENT  LIMJTIWG  Protects  Pow&r  Supply 
from  excessive  current  &  continuous  shorted  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
BKCBpt  FIS-3fl,  HS-4A,  fiS  5A,  RS  AL.  RS-5L 

•  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  low  line  input 
VoEtage 

•  HEAVY  D  JTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD  except  for  RS-3A 

•  ONE  YEAR  WARRANTY  •  MADE  IN  U.S.A. 


PERFORMANCE  SPECrFIGATIfiKS 

*  INPUT  VOLTAGE:  105-125  VAC 

•  OUTPUT  VOLTAGE;  13J  VDC  ±  0.05  volts 
(Internally  Adjustable:  11-15  VDC) 

•  RIPPLE  Less  than  5mv  peak  to  peak  (full  toad  & 
low  fine) 

*  All  units  available  in  220  VAC  input  voitage 
(except  for  SL-11A) 


SL 


MODEL 


GoJDrs  Contifitrotts 

Gray     Biack     Duty  [Amps| 


LOW  PROFILE  POWER  SUPPLY 
SL-11A  .  •  7 


ICS* 
[Amps] 


11 


Size  ilNj 
H  X  W  >^  D 


I^Ia  X  Tk  X  9% 


Shipping 
Wl  (lbs.) 


11 


RS-L  SERIES 


Continuous  ICS'  Size  [IH] 

MODEL  OutylAinpsl  [Amps)  H  x  W  x  D 

POWER  SUPPLIES  WITH  BUILT  tN  CIGARETTE  LIGHTER  RECEPTACLE 

RS^L 


RS-5L 


3 
4 


4 
5 


z'h  X  eye  X  Tk 

37£  X  6y*  X  Tk 


Shipping 
Wt-  [Ibsl 

6 
7 


19"  RACK  MOUNT  POWER  SUPPLIES 


RM  SERIES 


MODEL  RIVI-35M 


RS-A  SERIES 


MODEL 

RM-12A 

RM-35A 

RM^50A 

RM-60A 

Separate  Voli  and  Amp  Meters 

RM-12M 

RM"35M 

RM-50M 

R1VI-60M 


Continuous 
Duty  (Amps) 

9 

25 
37 
50 

9 

25 
37 
50 


ICS* 
(Ampsf 

12 

35 
50 
55 

12 
35 
50 

55 


Size 
tixWxD 
5V*x19xB% 

SViix19x12V? 

5V-ix19x12V2 

7x19x1272 

5yiXl9x8Vd 

5V^x19x12V2 

5Vi,x  19x1272 

7  X  19  X  12^;^ 


Shipping 

Wt.  (Ibsj 

16 

38 
50 
60 

16 
38 

50 
60 


*r- — 


MODEL  RS-7A 


MQOEL 
RS-3A 
RS-4A 
RS-5A 
RS-7A 
RS-7H 
RS-10A 
FS-12A 
RS-12B 
BS-20A 
RS-35A 
RS-50A 


Colors 
Gray       Black 


* 
* 


Contimtoiti 
Oity  (Anpsj 
2.5 
3 
4 
5 
5 

7,5 
9 

16 
25 
37 


jAmjis) 

3 

4 

5 

7 

7 

10 

12 

12 

20 

35 

50 


Size  (IN) 
H  X  W  X  D 

3  X  i^k  X  5^- 

3¥4  X  6^  X  9 

3^^  X  6V«  X  Vk 

3V4  X  6'/^  X  9 

4X7V2X  lO^/i 

4  X  7^^  X  10^/4 

4^^  X  a  X  9 

4  X  7^^  X  10% 
5  X  9  X  Wk 
5  X  11  X  11 

6  X  13%  X  11 


Shipping 
Wt.  (IbsJ 

4 

5 

7 

to 

11 
13 
13 
16 
27 
46 


RS'M  SERIES 


MODEL  RS^35M 


MODEL 

Swftchaljle  volt  and  Amp  meter 
RS-12M 

Separate  volt  and  Amp  meters 

RS-20M 

RS-35M 

RS^50J\i! 


ContinuDus 
Outy  (Amps) 

9 

16 
25 
37 


ICS' 
(Amps) 

12 

20 

as 

BO 


Size  [IN| 
H  X  W  X  D 

4^/^  X  Q  X  9 

5  X  9  X  IOV2 

5X  11  X11 

6x  13%  X  11 


Shillplll 
W!.(lbs.) 

13 

16 
27 
46 


VS-M  AND  VRffi"M  SERIES 


Separate  Volt  and  Amp  Meters  •  Output  Voltage  adjustable  from  2-15  volts  •  Current  limit  adjustable  from  1.5  amps 
to  Full  Load 


MODEL 

VS'12M 
VS-20M 
VS-35M 
VS-50M 


ContiniiDMS 
Duly  (Anips) 
@ia8VDC  @10VDC 
9  5 

16  9 

25  15 

37  22 


MODEL  VS-35IW 


Variable  rack  mount  power  supplies 
VRM-35M  25  15 

VRM-501V1  37  22 


©6VDC 
2 
4 

7 
10 


7 
10 


ICS^  Siz<  (IN) 

(Aflip5)  H  X  W  X  D 
@13JV 

12  4^X8X9 

20  %^^y.  Wh 

35  5x11x11 

50  6x13^4X11 


35  5V4  X  19  X  12^^ 

50  51/4  X  19x12^^ 


SlipplHg 

Wt.  (lbs.) 

13 
20 
29 

m 


36 

SO 


RS-S  SERIES 


Built  m  speaker 


MODEL 

RS^7S 

RS"10S 

RS-12S 

RS-20S 


Colors 
1]rav        Black 


CofillntiDiis 

Duly  (Ampsl 

5 

9 
16 


ICS* 

Amps 
7 
10 
12 

n 


%\it\Vk\ 
H  xW  xD 

4x7i^x  lO^A 

4x7V2  X  10=/4 

4^A  X  e  X  9 

5  x9x  10Vi 


Shipprng 
WL  (lb&.) 

to 

12 
13 
16 


MODEL  RS-12S 


1GS— intermittent  Communication  Service  (50%  Duty  Cycle  5m In.  or  5  mi n.  off) 


CIRCLE  16  ON  READER  SERVICE  CARD 


crate  segmonts  and  will  hold  the  peak  reading 
tef  about  a  second  (if  you  select  the  peak-hold 
function  in  the  soft  meou). 

NOtSE  BLANKER:  There  are  two.  NB1  is 
designed  for  shoft  duration  noise,  such  as 
ignition  noise;  N82  is  for  longer  duration 
r»oise»  such  as  Ihe  "woodpecker"  over^he- 
horizon  radar. 

SLOPE  TUNE:  You  may  know  how  it  works, 
but  maybe  not  how  we IL  in  a  pile-ap  you've  got 
to  have  the  optional  1 .8  kHz  SSB  filter,  but  for 
the  average  QSO  where  suddenly  a  nearby 
(1.5  kHz  or  so)  signal  pops  up,  the  high  cut 
slope  tune  really  works  nicely.  High  frequency 
QRM  can  be  totally  eliminated  without  chang- 
ing the  audio  quality  of  the  desired  signal 
whatsoever.  I'd  find  myself  swinging  the  cut 
knob  in  and  out  again  lo  see  if  the  adjacent 
station  was  still  transmitting.  He  was.  The  low 
cut  works  equally  as  well  (in  USB).  Totally 
effective! 

M.CH/VFO.CH:  This  dual-function  knob  is 
linked  to  a  24-position  optical  shaft  encoder. 
In  memory  mode  it  quickly  scrolls  through  the 
100  channels  of  memory.  In  VFO  mode  it  will 
step  Ihe  frequency  Ihfough  in  user-pro- 
grammed steps  of  1 0, 5  or  1  kHz,  from  the  lop 
to  the  bottom  of  the  band,  in  less  than  two 
quick  turns  of  the  knob. 

QUICK  MEMO:  There  are  frve  FIFO-type 
scroll  memories  which  slofe  all  set*up  and 
frequency  information  (receive/transmit  fre- 
quency, modes,  filters,  meter  selections,  an- 
tenna tuner  setting,  etc.)  in  a  stacked  fashion. 
As  new  frequencies  are  stored,  the  oldest  (or 
first)  Is  shoved  off  the  register.  This  is  ex- 
tremely useful  for  a  scratch  pad  of  activity  on  a 
band,  and  instant  recall  to  any  of  the  f^ve 
"*memos"  takes  just  one  keystroke. 

FUNCTION  The  selection  of  RXATX  split 
frequencies  for  a  particular  VFO  or  memory  is 
extremely  clear  and  Intuitive.  Each  push-but- 
ton is  LED-backlit,  so  you  can  see  the  status  at 
a  glance. 

KEYPAD:  This  12-button  keypad  functions 
as  a  direct  frequency  entry  and  doubles  as  a 
control  tor  the  following  additional  functions: 
record  and  playback  of  the  three  tracks  of  Ihe 
optional  DRU-2  digital  voice  recorder;  FINE 
tuning  at  a  rale  of  1  kHz  per  revolution  {it  feels 
almost  like  an  analog  VFO):TtJNE,  which  puts 
out  half-power  in  XMIT  and  enables  zero-beat 
without  carrier  in  CW:  REVerse,  which  toggles 
to  the  opposite  sideband  in  CW  receive  and 
XMIT;  and  PITCH,  which  selects  the  tone  of 
the  received  GW  signal. 

The  DSP  Interface 

The  introduction  of  the  DSP- 100  represents 
one  of  the  first  applications  of  this  new  tech- 
nology in  a  commercial  communications  re* 
ceiver.  but  the  effort  falls  a  bit  short.  The  in- 
struction  manual  states:  "Since  the 
processing  is  done  at  an  IF  ievel,  it  results  in  a 
more  copyable  signal.  Not  only  are  you  able  to 
tailor  the  audio  frequency  response,  but  be- 
cause the  signal  has  been  digitally  processed 
it  also  appears  to  be  cleaner  or  more  crisp.''  I 
searched  to  find  the  situation  where  this  was 
so,  because  this  new  technology  is  truly  excit- 
ing and  veritably  buddmg  with  new  and 
tremendous  potential.  Under  a  myriad  of  dif* 
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Digital  Signal  Processing 

The  function  of  any  DSP  system  can  be  deschbed  as  follows:  The  signal  is  acquired  and 
converted  to  digital  form  via  an  ADC  (analog  to  digital  converter),  the  digitized  data  is 
processed  by  simple  fast  algorithms,  and  the  results  are  converted  back  into  a  usable  form 
via  a  DAC  (dtgitaMo-anafog  converter)  of  stored  in  memory.  The  foundation  of  DSP  \s 
Shannon's  sampling  theorem  (you  may  have  heard  it  before,  but  here  it  comas  again) 
which  states  that  a  signal  must  be  sampled  at  a  rate  that  is  at  least  twice  as  high  as  the 
highest  frequency  in  the  signal's  spectrum. 

DSPs  are  characterized  by  a  small  address  space,  a  small  specialized  instruction  set, 
limited  addressing  modes,  separate  data  and  program  paths  and,  most  imponantly.  a 
single  cycle  execution  of  instructions.  General  purpose  microprocessors  are  microcoded, 
meaning  that  each  machine  instruction  (neunomic)  executes  an  internal  "micro**  program 
within  the  CPU.  These  neumonics  are  hardwi re-decoded  within  the  processor.  This 
consen/es  silicon  (less  costly}  and  yields  a  functionally  generic  microcircuil  whose  pro- 
cess is  dependent  upon  the  microcode.  This  is  what  put  Intel  into  the  "Fortune 
500/V  .  .that  little  4004  started  it  alL  Unfortunately,  microcoding  Increases  instruction 
execution  time,  using  multiple  internal  clock  cycles  for  each  instruction.  On  an  8051.  for 
instance,  an  External  Data  Memory  bus  cycle  consists  of  1 2  clock  cycles,  or  T-states,  just 
to  fetch  data  located  in  off-chip  memory.  An  instruction  execution  can  consume  anywhere 
from  500  ns  to  hundreds  of  microseconds.  A  DSP  executes  instructions,  including  the 
all-important  multiply  and  shift  instruction  in  a  single  25  ns  to  200  ns  operation. 

Microprocessors  have  a  single  memory  used  for  both  data  and  instructions.  They  are 
referred  to  as  Von  Neuman  Machines.  DSPs  are  Harvard  Machines,  i.e..  they  have 
separate  data  and  program  memory  (and  bosses).  This  feature  allows  them  to  simulta- 
neously fetch  an  instruction  and  data  operand  and  perform  the  specified  operation  at  the 
same  time.  The  Motorola  56000  has  two  distinct  data  memories  and  can  operate  on  both  of 
them  in  a  single  cycle.  Data  memory  to  a  DSP  is  equivalent  lo  a  large  bank  of  genera! 
purpose  data  registers  like  those  found  in  a  standard  processor,  and  can  be  used  in  similar 
ways.  DSPs  have  been  optimized  to  execute  a  sum-of-products  function  of  the  form 
A=S»G-^D*E  +  F*G-i-..,.+X*Y.  Notice  that  this  is  the  basic  element  of  a  digital  fdter! 

A  microprocessor  has  a  problem  executing  bmary,  fixed-poini  arithmetic.  When  a  value 
overflows  a  register,  it  "wraps"  around,  going  from  positive  to  negative  or  vice-versa.  The 
maximum  value  can  be  anticipated,  or  the  calculalfon  can  constantly  be  sampled  for 
overflow,  requiring  the  register  to  be  reset  if  necessary.  DSPs  on  the  other  hand  have  a 
built-in  facility  to  curb  this  problem.  There  is  a  barrel  shifter  (a  large  shift  register  with  the 
output  of  the  last  stage  fed  back  to  the  input  of  the  first  stage]  buitt  into  the  ALU  that  allows 
a  binary  number  to  be  shitted  any  number  of  b^ts  in  a  single  cycle.  Thus,  you  can  multiply  or 
divide  by  any  power  of  two  in  the  same  cycle.  Using  multiply  and  accumulate  instructions, 
the  accumulator  can  be  shifted  in  the  same  instruction  before  the  result  is  stored.  This 
allows  the  binary  point  of  the  arithmetic  to  be  moved  with  little  effort.  Crunch,  crunch 
cruncht 


ferent  operating  conditions  and  bands  and 
times  of  day,  the  unit  did  not  perform  any 
better  than  the  excellent  selectivity  and  inter- 
ference rejection  capabilities  of  the  IF  slope 
tuning  of  the  basic  TS-650S. 

One  of  the  problems  inherent  to  the  design 
is  that  the  filter  switches  have  only  four  dis- 
crete positions,  and  the  span  of  the  selection 
is  much  too  limited.  The  LPF  (low  pass  filter) 
switch  selects  100.  200.  300.  and  400  Hz  as 
the  roll-off  frequency,  and  that's  it.  Likewise, 
the  HPF  selects  2600  to  3100  Hz  in  four  steps. 
Technically,  it  wouldn't  be  unfeastble  for  the 
upper  and  lower  skirts  to  extend  far  enough  to 
overlap,  and  thus  comprise  an  agile  digital 
notch  with  very  precise  width  and  form  fac< 
tors.  In  the  transmit  mode  I  simply  had  to  take 
Kenwood's  word  for  the  purported  improve- 
ment  in  suppression  of  the  unwanted  side- 
band. I  performed  numerous  air  checks  with 
and  without  the  DSP  and  most  hams  could 
detect  no  difference. 

In  CW  TX  mode,  the  rise  and  fall  times  are 
adjustable  in  steps  of  2  ms  from  2  to  8  ms, 
presumably  to  give  a  softer  sounding  signal. 
The  difference  was  evident  on  the  SM220 
Monitorscope.  The  rise  time  was  precisely  as 
it  should  be.  with  noovershooL 


Impressions 

Twelve  volt  operation  is  really  a  pi  us  I  The 
ability  to  stay  prepared  to  assist  in  an  emer- 
gency is  as  important  a  function  of  our  hobby 
as  any  other  single  facet.  We  should  be  think- 
ing more  about  deep-discharge  batteries* 
wirKJchargers  and  solar  panels,  and  kick  the 
power  grid  habit. 

The  power-orhfunction*se lection  is  one  of 
my  favorite  features.  With  one  finger,  press 
and  hold  the  USB/LS8  key  while  pushing  on 
the  power  button.  You  are  into  a  mode  that 
allows  for  the  customizing  of  34  different  func- 
tions. From  sub4ones  (burst  or  continuous)  lo 
(bug  or  iambtc  keyer)  to  (BIT  range  of  ±  1 .27  or 
2.54  kHz)  to  (FSK  shift  of  1 70  to  850  Hz)  to  {10 
Hz  display  resolution  ON/OFF),  etc.  The  val- 
ues are  set  once  and  held  in  non-volatile  RAM. 
Remove  power  and  power  up  again  and  the 
values  will  be  in  effect. 

Shortwave  listening  (SWLing}  is  very  easy 
with  the  TS-850S.  One  of  the  programmable 
functions  just  described  allows  for  the  selec- 
tion of  the  step  rate  (10  kHz/S  kHz/I  kHz)  of 
the  24-po5ition  VFO  channel  knob.  If  you  set 
the  width  to  5  kHz,  the  rig  will  step  exactly  to 
the  assigned  channels  of  the  SW  broadcast 
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KITTY  SAYS:  WE  ARE  NO W  OPEN  7  DAYS  A  WEEK. 

Saturday  &  Sunday  10  to  5  P.M. 

Monday-Friday  9  to  6:00  PM 

Come  to  Barry's  for  the  best  buys  In  town 


For  ttie  best  buys  in  town  call: 
21 2-925-7000 

Los  Precios  Mas  Bafos  en  Nueva  York 

WE  SHIP  WORLDWIDE! 


Gobbte  Up  Our  Thanksgiving  Savings 


I 


ONV  Safety 
belts-in  stock 


o 
ICOM 

IC*R71A.  751  A,  781,  229H,  R-7O00.  10-765, 
IC-726.  3220H.  475A/H.  735,  1^901.  1C725. 
lC-24tQA/2500A.  R-1.  R*72,  R-100 


KENWOOD 


ANTENNAS 

AS.  AES.  Cu&ficraJT.  Hy  Gam. 
HiiSiiBr.  Kiy.  METZ,  Ufban, 
'/ODUBlOX.  TONHA,  BUtemtl 


FT-767GX,  FT-757GXII,  FT-747GX,  FT-9M, 
FRG-8800,  FT^736R,  FT-1000D, 
FT-5200,  FT-2400,  FT-470 

YAESU    ICOM  _     Landmobile  HT  s 

FT-2aR/26/76   IC2/3/4SAT     I     ^1^3,0^.  motorola. 
FT4  n  E-81 1  -Sn    »OCr2AT^SPtA|     VAESM  FTH  ^008/7t(Oe 
FTHOTOB^OOe   IC2f4GAT/24AT  liNiMI^  ntCBUCY  KtHG. 

^^_i5,rtrt  HA      I     "*«**€  lOOM  M7.  M»  M7t» 
^""^^  '     AVIATION  PCOU^  AaO  H  T    TAD 


TS450S/AT.  R-5OO0.  TS-SSOS,  TM  24 1A/ 
44TA.  TM^2550A.  TR  751A,  Kenwood 
Service  Repair.  TM*73lA,  TS-BtlA. 
TH225A,  TM-631A,  TS140S,  TS690S, 
RZ-1.  TS'^790A,  TS950SD,  TH-77A. 
TH27/47A.  TM-941A.  TM'741  A. 


AMPLlFtEFtS 
STOCKED 

RF  Cooc«pi;& 

Mirags 
TESy«lifns 


MARINE  RA£HO$ 

JCOM 117,  U1  MiSS,  IfTOOTY.  UaOO 

AVIATION  PORTABLE  ICOM  A-31 

KINGKX-99 


BiNMgANr.pToducti 

aUK£  77. 13, 85, 87  Muttinwlefi 


Simplex  Ajtopaich  SDI-50  Will  Patch  FM 
Transceiver  To  Your  Teiephor^-  Great  For 
TeiepriDTie  Calb  From  mobile  To  Base  SirrtpJe 
Touse.  SDI-50.SSI-68. 


IC-Hli/U1& 


IC-W^A 


MCTOKXARUUS 
COHIiEnCUlRAOIOS 


mmrm 
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Connect  Systems  (CSI) 

PRtVA  T£  PA  TCH  V,  Duplex  8200, 

CS700 

TUNERS  STOCKED: 
NYE  MBV-A  3  Kilowatt  Tuner 


TM^77A 


GEOCHRON 
World  Time  Indicators 


Panasonic 

Shortwave  Radios/ Marine 


VoConn/Mirage/Almco 
VoComyMlrage/TE  SYSTEMS 
Amplf  tiers  &    S/8>HT  Gam  coiniHiter  imerf  ac«s 
Antennas  IN  STOCK 


COUUCAOAL 

DAIWA 

4  HAM 

CHGtrAL 

nB>£ATERS 

WATT 

STOOt^. 

M£vem 

WRITE  FOn 
QiJCPT£& 

G4G  ELECTRONICS  ART1 , 
Air  Disk,  SWL,  Morse  Coach 


Stocked:  MFJ-1270B. 

MFJ'1274,  WF4-1224,  AEA 

PK-88.  MFJ-1278T.  PK-232MBX    MOTOROLA  AUTHORIZED  DEALER 

W/FAX.  DRSi  PROOUCTS  KACHINA  COMMUNICATIONS  DEALER 


Kantrortics 
KAM.KPCII. 
KPCiV.  DalaEngtfw. 
DVR2^ 


Cov*fCf3Ti  L vr^k St? aJ  Slocked 


SHORTWAVE  RECEIVERS 
STOCKED 


JRC 

NRD*S25, 

JST135, 

NRD-535 


Professional 

Sokkiing 

Station 

48  Watts 

S79 


ADR'Aft^OO.  1000,2500,  2800, 
3000 — wtdfl  f  aiige  scanr^rs 


^3 


AUTHORIZED 


Wide  setocton  of  SW  &  Amaieuf 
Put>lica^»ona 


Alpha  Delta 
Producis 
Stocked 


AEA  tsopoles 
(144,  220,  440 
MHz),  Isoloop. 


EiMAC 
S-SOOZ 
572B, 6JS6C 
1 2BY7A  & 
614GB 

BIRD 
attmeters  & 
Elements 
In  Stock 


DEALER 

DIGIT Ai.  FREQUE*<CY  COUNTERS 

OPTOELECTRONICS  model  1300K/A.0-1300MH^ 

2300, 2210  H,  0-2200  MHz,  2600H.  UTC  3000 

Lorhg-range  Wireless 
Telephone  for  export  In  stock 


BENCHER  PADDLES, 

BALUNS  LOVtf  PASS  FILTERS 

m  STOCK 


Radios  fof  ButinesSt 
Gov't*  2*way,  etc» 
Stocked  &  serviced, 
cati  for  great  prices! 


COwirr  ANTENNAS 
STOCKED 


Media  Mentors — 
Amateur  Rac^io  Course 


HEIL 

EQUIPMENT 
IN  STOCK 

DRAKE 


IVURAGE  AMPLIFIERS 

ASTRON  POWER  SUPPLIES 

Belden  Wire  &  Cable.  Int'l  Wire 

OPTO  KEYERS  STOCKED 


*^f  IS 


Hy-Gam  Towers 
w«llbeshfpp0d 
direct  to  you 
FR£E<>( 
setappifig  cost 


New  TEN-TEC 
PARAGON,  OMNIV 


II X  Towers.  Ant^rnnas. 
l^oEjiie  Radio  maunts 
stocked.  Caii- 


AMERITRON  AUTHORIZED  DEALER 


MAIL  ALL  ORDERS  TO:  BAHRYELECTRONtCSCORP..  512  BROADWAY.  NEW  YORKCITY,  NY  10012  tFouRBLOOCSNoinHOFCAiwi  si.  between  spring  aj^dbroomestj 


New  York  City's 


LARGEST  STOCKING  HAM  DEALER 
COMPLETE  REPAJR  LAB  ON  PREMISES 


"AquI  S«  Habia  Espanol" 

BARRY  iNTERNATIONAL  TELEX  12  7670 


Mondpy^rktay 9 A  M 10 e 00 PM 

Sahinfa^  a  Sunday  tO  AM.  to  5  P.M.  (jFree  Paflung} 

IRT/LEX-^'Sprmg  St    Siation"    Subways:  OMT- 
'Prince  St.  Station"  IND-^F"  Train-Bwy  SiatKMi'^ 

Bus:  Broadway  #6  to  Spring  Si.  Path-9lh  St 76th  Ave. 
Station, 


COMM^^CIAL  RADIOS 
STOCKEO:  ICOM,  Motoro- 
la, KLAXON,  Sundard. 
Ya&sy  Wtf  serve  muiDci- 
polities,  tiusirkesses,  Civil 
Defense,  ntc  Portatllss. 
motiiles.   bases,  rt* 


ALL 
SALES 
FINAL 


We  Stock  AEA.  ARRL.  Ameco,  Amentron,  Antenna  Speciaiists.  Asiatic, 
Astron,  B$lK,  B&W,  Benctier.  Bffd.  Butternut.  CDE.  CES,  Cushcraft,  Daiwa, 
Eimac.  Henry.  Heil.  Mustier,  Hy-Gam,  Icom.  KLM.  Kantmnics,  Larsen,  MFJ, 
J.W.  Mi  Her,  Mirage,  Nye,  Palgmar,  RF  Products,  Sax  ton.  Shure.  Tempo. 
Ten-Tec,  TUBES,  Yaesu,  Vitjroplex.  Duplexers,  Repeaters,  Scanners,  Radio 
PublicallonSp  Uniden,  Kenwood,  Maxon.  RfC 

WE  NOW  STOCK  COUMEflClAL  COMMUMlCATlOMS  SYSTEMS 
HAM  DEALER  lh»OUlRES  INVITED    PhiONE  IN  YOUR  OHDER  &  BE  REIM&URSED 
COMMEnClALRADlOi  «tock»d  A  ft*rvlc«d  on  pr*mJ«*ft. 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call 

EKport  Orders  Slil|i|»«d  I mfii«4 lately*  TELEX  12«Te70 


Technical  tielp  offereci  upon  purchase 


FAX:  212-925-7001 


CIRCLE  41  ON  REAOCfl  SERVICE  CAflD 
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COMMUNICATIONS 
ELECTRONICS  INC. 

Emergencir  Operations  Center 

has  expanded  to  our  new  two  acre  facility 
and  World  Headquarters.  Because  of  our 
growth,  CE)  is  now  your  one  stop  source 
for  emergency  response  equipment  When 
you  have  a  command,  control  or  com munt- 
cations  need,  essentia*  emergency  sup- 
plies can  be  rushed  to  you  by  CEl  As 
always,  for  over  twenty  two  years,  we're 
ready,  willing  and  able  to  help. 

Our  REL  M  two-way  radio  t  ranscei  vers  were 
especialiycreatedforgovernment  agencies. 
When  you  need  to  talk  to  police,  fire^  ambu- 
lance, or  state,  federal  and  international 
response  forces.  RELM  transceivers  may  be 
quickty  programmed  for  upto4S  frequencies. 
Listed  below,  are  some  of  our  most  asked 
about  transceivers.  For  additional  assistance, 
call  CEI  at  313-996-8888. 

MEW!  RELM*  RSP500-A 

Ust  fMTice  S465  OO/CE  price  5319,95/SPECfAL 
M&Chmnnml  •  5  Wmtf  •  Mmndh^ld  Tnnsc^iwmr 

FfBijiienGy  range    143-  3^74  MHz.  continuous  co*efage. 
Wtitsiso  wotk  J34-14B  ¥Hi.  wtlh  mducea periornf^noe. 
The  RELM  BSP500B-A  is  our  mgst  popular  pro- 
gramtnable  5  watt,  20  cfianneJ  handtield  transcerver. 
You  can  scan  20  channels  at  up  to^O  channels  per 
second.  II  Includes  CTCS5  tone  and  digital  coded 
squelch.  Snap  on  batteries  give  you  plenty  of 
power,  AddftJonal  features  such  as  Itme-out  timer, 
busy-channel  locKoyf.  cloning^  plug-in  programming 
and  IBM  PC  Gompatability  are  standard.  It  is  F.CC 
type  accepted  for  data  transmission  and  O.O.C 
approved  We  recommend  also  ordering  the  BC45 
rapid  charge  1^^^  hour  desk  batlery  charger  for 
$^9.d5.  a  deluxe  leather  case  LC4S  for  $46  95  antj 
ar*  external  speaker  mjcrophone  wit h  clip  S  M45  for 
S59-95  5ince  this  radio  is  programmed  with  an 
externa!  programmer,  be  sure  to  also  ofder  one 
PiA4S  at  574,95  (or  your  radio  System. 

NEW!  RELM®  UC1 02/UC202 

List  price  S12e.33/CE  price  $7d.95/SPEClAL 
CEI  underslands  Ihal  all  agencies  want  excellent  Gorrv 
munications  capability,  buf  mosi  departments  are 
strapped  for  lunds.  To  help,  CEI  now  offers  a  special 
package  deal  on  the  f^ELM  iJC  1 02  one  watt  transceiver, 
You  get  a  UC102  handheld  transceiver  on  154.5700 
MHz,,  flexible  antenna,  batteiy  cha/ger  and  batterv 
pack  for  only  S79  9S   If  yoti  want  even  more  power, 
order  the  HELM  UC202  two  watt  tfansceiver  for  $1 14.95. 

NEW!  REiM'  RH256NBA 

List  price  S449.95  CE  price  S299,95/SPECIAL 
f  e  ChMnnmi  •  2§  Wmft  Trafvmcmivmr  •  Prtority 
Timo-out  timmf  •  Off  Hook  PriotHy  Ch^nnmf 

The  RELM  RH256NB  is  The  updated  verston  of  the 
popular  RELM  RH256S  sixteen-channel  VHP  land 
mobde  transceiver.  The  radio  technician  main  tam- 
ing your  radio  system  can  store  yp  to  1 6  frequencies 
without  an  external  programminQ  tool.  All  radios 
come  with  CTCSS  tone  and  scanning  capabilities. 
This  transceiver  even  has  a  priority  function.  Be 
sure  to  order  one  set  of  programming  instructions, 
part  #  PI250N  for  $10.00  and  a  service  manual, 
part  #  SMRH256N  forS24.95  *or  the  RH2S6NB,  A 
60  Watt  VHF  150-162  MHi  version  calEed  the 
RH606B  is  available  for  S429  95  A  UHF  15  wait, 
16  ctiannel  Similar  version  of  this  radio  called  the 
LMU1  5B-A  is  a^so  available  and  covers  450-482 
MHz.  tor  only  $339  95.  An  external  pfogrammir^g 
unit  SPM2  fof  $49-95  is  needed  for  programming 
the  LMUiSB  UHF  transceiver 

MEW/ RELM'  LMV2548B-A 

Ltsi  price  S423.33/CE  price  S289.g5/SPEClAl, 
48  Channel  •  25  Watt  Transceiver  •  Priorlif 

WfLW^S  newLMV2548Bgivesyouupto48chann.els 
which  can  be  organized  into  4  separate  scan  areas 
for  convenient  grouping  of  channels  and  improved 
communications  eff ictency.  With  an  external  pro- 
of am  me  r,  your  radio  technician  can  re  program  this 
radio  in  minutes  vvith  the  PM1 QQA  programmer  for 
S99.9S  Without  even  opening  the  transceiver  A 
Stmiiar  16  channel.  60  watt  unit  called  the  RMV60  B 
is  available  for  S 489. 95.  A  low  tsand  version  called 
the  RML60A  for  30-43000  MHz,  or  the  RML50B 
fof  37-50.000  MHz.  is  also  available  for  $489  95 


RELM-  Programming  Tools 

If  you  are  the  dealer  or  radio  technician  maintatn^ng 
your  own  radio  system,  you  muit  ord^f  a  progTammir^g 
lool  to  activate  various  transceivers  The  PCKltOI  O  lor 
Si  49. 95  is  designed  to  program  almost  all  RELM  radios 
by  mierconneciing  between  a  MS/ DOS  PC  and  the 
radio  TtiePM"IOOAforS99.9Sjsciesignedtoexlernallv 
program  the  RMV60B.  RMLeOA.  RMLSOBand  LMV234B 
radios.  The  SPM2  for  $49.96  Is  for  the  LMV2SB  and 
LMUT58  tranaceivers  The  IIMPt  forS49.95  is  tor  the 
RMU45B  transceiver.  Programmers  must  be  used  with 
C3  u  tion  andoniybyQ  uafified  person  nef  iieciause  /  ncof  rec  t 
programming  can  cause  severe  imeftsFeoce  s/id  dis- 
rophon  to  of>&tsung  eommunicAUQn$  ^y^tems^ 

ititif^  Unitien  CB  Radios    ^  #  ^ 

The  Uniden  line  Of  Citizens  Band  Radio  Iransceivfrrs  is 
designed  to  Qitfe  you  emergency  communicatfons  al  a 
rea^^nable  price-  Uniden  CB  radios  are  so  refiabfe  they 
have  a  tirtfoyeaf  limited  warranty. 

PRO310E-A3  UfffO^n 40Ct^.  Ponabl«/MotMleCB--  S72-95 
PR0330EA3  Unt0en  40  QK  RerrhOte  mount  C5. , .  $99.95 
GRANT*A3Linidefi40channelSSBCBmobi1e  ,...$152,9S 
WASHINGTON' A  Unia&n  40  Ch,  SSBCB  base  .5209.95 
PC122-A3  Umden  40  channel  ^SB  C@  mobjie   ..  fit  3.95 

PC66A  A  Uniden  40  Char^nel  CB  K^obib  , . $73  95 

PRO510XLA3  Unid&n  40  Channel  CB  Mobile $34.95 

PROSaOXi*A3  Umdsn  40  charneJ  CB  Mobile $49.95 

Pfi0535E'A  Umd6n  40  channel  CB  Moblle.^-^-  -  $73  95 
PHOS38W'A  Unnien  40  ch.  weather  CB  Mobile  . . .  $73.95 

PflOe40E  A3  Lfnifien  40  ch,  SSB  CB  mobile St  3395 

PR061  OErA  Untd»ft  40  ctiannal  SS6  CB  Base . .  Si  74  95 

ifirir  Uniden  Radar  Deiectorsi^  *  # 

Byy  the  finesi  Uniden  radar  detectors  from  CEI  today 
CARD-Aa  Unt<i9n  credit  card  suze  radar  deieci<K.  --  SI  27.95 
RD3XL'A3  Urfid<*rf  3  band  radair  detector. ........  $IZ4  95 

RD9GTL- A  Unf£ffln "Paasport"  Bue  radar  defector. . .  ^9.95 
RD9XL-A3  Urri^n  "mtcio"  siie  radar  detector  .  S107.9S 
RD25-A  Umden  viftor  mount  radar  det»ceof .   S54.95 

Bearcar  200XLT-A 

List  pnce  $509  95/CE  price  $239,95/SPEClAL 
I^Bmna,  SOQ  Channel  •  BOO  MHx.  Handhmtd 

^mmrch  •  LlmH  •  Moid  •  Priwlif  •  Lockout 

Frequ&nc^  range:  29-B4,  113-7  74,  406  Si  2.  806-956  MHz. 
Enciudes 823.98 rB'B49.0i 25  &nd  Q6B9S7S-8&4.012S  MHi 

The  Bearcat  200 XLT  sets  a  new  start dafd  tor  hand- 
held scanners  m  performance  and  dependability 
Th^s  full  featured  unit  has  200  programmabte 
channels  with  to  scanning  banks  and  12  ttand 
coverage,  li  you  want  a  very  similar  model  without 
the  800  MHz  band  and  100  channels,  order  the 
BC  100XLT-A3  tor  only  Si 79  96.  Includes  antenna 
carrying  case  wtth  belt  toop,  ru-cad  battery  pacl^ 
AC  adapter  and  earphone.  Order  your  scanner  now 

Bearcaf  800XLT-A 

List  price $549.95/CEprice$239.95/SPECtAL 

iS'Bmnd,  40  Chmnnml  •  No'cryviat  scannmr 

Prjorffjr  control  «  S^mrch/Scan  •  AC/ DC 

Bands:  29-54,  UB-174,  4Q6-S1S,  $06-912  MHz. 
iiow4,.n0thlng  mMefud9d  in  ihm  ffO0*9f2  MHx  bmnd* 

The  Uniden^OOXLT  receives  40  channels  in  two  banks. 
Scans  15  channels  per  second  Sue  9^4   k4V3   x  v2'  t 
II  yoii  do  not  need  !he  &00  MHi_  band,  a  simitar  mod^l 
called  the  BC  2lOKLT-Ais  available  for  $173  95. 

NEW!  Uniden'^  MR8100-A 

Call  313-996-8888  for  spectal  CEI  pricing 
12-Band,  100  Chmnn*!  •  MurrmUimncm  acmnnmr 

Bands:  25-54,  nQ^U4,  40b-5}2,  806-956  MHz. 
The  Untdert  MR8100  surveillance  scanner  is  diHerent 
from  aJf  other  scanners,  OrigmaNy  designed  for  ant 04- 
1ig«nce  agen£:iies,  lire  depart rnenls  and  public  safety 
use.  this  scanner  offers  a  breaklhfough  ot  new  and 
enhanced  features  Scan  speed  is  almost  100  channels 
per  second.  You  get  four  digit  readout  past  the  decirnal 
point  Complele  coverage  ot  800  MHz,  band  when 
programmed  with  a  personal  computer.  Alphanumeric 
designation  of  channels,  separate  speaker,  backiit  LCD 
display  and  mo^e.  To  actiivate  the  many  unique  features 
of  Itie  Uniden  MRfi  1 00  a  computer  rnterf  ace  program  is 
available  for  $19  95.  Due  to  manufacturers  tern  tonal: 
restrictions,  the  MRS  100  is  not  available  for  cf^recr 
shipment  from  CEt  to  CA.  OB.  WA.  NV.  ID  Of  UT. 

NEW!  Ranger  RCI2950-A3 

LfSt  price  S549.95/CE  price  S2S9.9S/SPECtAL 
iO  matmr  m&tHm  Tranmcoi^of  •  Dij^Hat  VrO 
Fuil  Band  C&vmraga  *  AlhMod^  Operation 
Backtft liquid crystat display  •  ftop&aterBptita 
RIT  9  iO  Pfogtammativ  Mmmory  PoBttionm 
FrBQi/ency  Covmago  28.Q000  MHt  to  29.6Q99  MHz. 

The  Rarjger  flCI2960  Mobile  10  Meter  Transceiver 
has  everything  you  need  tor  arnateur  radio  com^ 
municatioriS,  The  RF  power  control  feature  in  the 
RCI2950  allows  you  to  adiust  the  RF  output  power 
continuously  from  i  watt  through  a  full  2^  watts 
output  or*  USB,  LSB  and  CW  modes.  You  get  a 
rtoise  blanker,  roger  beep.  PA  mode,  mike  gatn. 
digital  VFO.  buiU'in  S/RF/MOD/SWR  meter  Fr«* 
queocy  selections  may  be  made  ifom  a  ^vitch  on 
the  microphone  Of  the  f^ont  panel  The  RCI2950 
giwesyou  AM,  FM^  USB,  LSB  oi  CW  operation.  Fof 
technical  info,  call  Ranger  at  619'2S9-02S7. 


RELM 
LMV254dB 
Only  $269.95 

OTMMR  RADiOS  AHD  ACCESBORtES 

XC3&5-A  Urtjc^trt  Ultra  Clear  Pfu^Cordless  Phone. ..  sa  99  S 
CT7B5S- A  4>iTidfln  speaHerphonecordlfi'SS  phone. . .  Si  DS.95 
8C5SXLT-A  a^drcar  10  chann«i  scanner  ...„.., St  14. 95 
ADtO0"A  Plug  m  #aM  ctiarger  for  BC55JCLT  . .  S14  95 
PSOOl  A  Ctoarette  itgMer  cable  for  BC5&XLT.  St4  95 
VCOOl -A  Carrying  case  fc^r  BC55XLT  .  $14  95 

BC70XLT-A  B^^ttBl  20  chartrvel  scann«r  S 1 59  95 

aCt42XL-A  3<^4rcar  10  ctt  TO  band  scanner  S^4  §5 

BCt4TXLT-A  Sfljrcar  16  ch.  10  &ir>it  scanner  ...,S94  95 
BC1 72XL  A  a^Bicm  20  Ch.  1 1  band  icann«f. .  . ,  $134  95 
BC177KLT  ASfrifcar  16  Ch.  n  band  acanfief  ...S13495 
BC590X LT  A Soarcaf  1 0Och  1 1  t^nd scanner.  ...SI  94  95 
BCTeOXLT  A  BettrcAt  1 00  ch  1  Z  band  scanner. .  S254  95 
BC002A  CTCSS  tone  taoard  tor  BCS90/760XLT        $54  95 

BC0O3A  SwKch  assembly  lor  BC590/760XLT $22  95 

BC85SXLT  A  a^afca/  50  Ch,  12  band  acafiner . .  ,S^99.9£ 

BCt'A  dearcal  Informalion  scanner  wutth  G8  . . St  29. 95 

6C330A-A  BesfCAi  Informatmri  scanner $99. 95 

BCSaOKLT  A  Bearcat  16  ch  10  band  scanner $94.05 

fi^205-A  ^^f  Cad  tatl  pack  for  BC200;BC100XLT.  S3995 
'niAVeLLEfl2'A  GtunCig  ihon*mve  r«c*tv«f . .  ^ . .  ^  S@9.95 
C  O  S  M  O  PO  L  *  T- A  G  r u/J tf i0  sl^ortwaw «■  f«C«iv«r  * . . ,  *  1 99  95 
SATEU-fTSOO-A  Orujic^  stvoftwav*  rec«tv9r  ...-S679  95 

SATE LLITE50  Grundtg  shortwave  receiver S949  95 

ATS803  A' A  Sa  n^fVJi  «liort«rave  i  ece  ivm , .  -  -  $t  59.95 

741 02- A  Mt<}isnd  emefgeficy  weather  receiver ,  S39  95 
7T11&-AM^d^andC8wilh  VHFw«ath«t&arttefwta-  566  95 
TT 11 8' A  Mtdia  n  d  CB  rnobi  le  w  it  h  V  H  F  t^  eat  her . .     SG2  95 

77gi3-AMff^/anircapOftablewKh  VHF  weather $79. 95 

TfiSOO-A  Midlanii  CB  base  station ...........  $9295 

FBE'A  Frequemcv  Oirectcry  tor  Ea&t«rn  U.S.A. $14.^5 

FBW-A  Frequency  Direciory  Ipr  Weatern  USA $14.95 

RFOt  A  ML  \l.  IN,  KV,  OH.  Wl  Frequency  Dfcfeclocy . . .  $  T  4.96 

HFD2-ACT.  ME.  MA,  NH,  Rl.  VT  Directory..., $14.95 

nFD3  A  DE.  DC.  M D.  NJ.  NY.  PA.  V A.  WV  Oir $  1  4  95 

nFD4  A  AL.  AR.  FL.  GA  LA.  MS.  NC.  PR,  SC.TN,  VI . .  SI 4.95 
fl FD6' A  AK,  I D.  lA,  M N,  Ml,  N E.  NO.  OR  SO.  WA,  WY  - . .  $  1 4. 95 
RFD6'A  CA.  NV.  UT.  AZ.  Ht.  QU  fritq  DireclOty.  ..SI  4.95 
RF07'A CO.  K5.  MO.  HU.  OK, TX  Fr«.  DtfectiKy . .  $  1 4,95 
F^B-A  Passpofi  10  World  Band  Radio  5 1 6  95 

AS&A  Airpi^^ne^  ScA^nef  Dire^ory SI 4  95 

TSG-G7  'Too  Secret'  Re^isiry  of  US,  GovtFreq.  $i&  95 
TTC-A  Tune  m  on  i^iiepnonecaltt.  S14  95 

CBH'A  B19  CB  Handt>004!iAM/F1M/Freebflr«El.. ...  S14.9S 
TIC'A  Techniques  lor  Intsfceplrrfg  Communications  ...  $^1 4.95 

HRF-A  Railroad  frequency  directory    $1 4,95 

EEC'A  Ernt33S&y  &  Espionage  Com municttttons $14.95 

SMH-A2  Scanner  ModJliC^tion  HandbooK  Vol.  2  . .  $  1  8.95 
LIN'A  Latest  Inrelligence  by  Jemes  E  Tunnelt..,,.Si6.95 
Aeo-A  Magnet  mouni  mobile  scanner  antenna  ....  $34.96 

A70'A  Briae  station  scanner  antervrka $:^4.9S 

USAMM'A  Mag  mount  VHf  ani  w/  12'  cable $39  95 

USAK  A  ^i    hole  rtiouni  VHF  am  w/  \7  cable $34  95 

Add  $4. 00  shipping  f<^  all  acc^^ssci  rr^S  ordar  mi  at  t^  same  I  ime. 
Add  St 5. 00  Bhrppinig  per  radio  and  $4  QO  per  Antenna^ 

BUY  WITH  CONFIDENCE 

MfchiQan  residents  please  add  4^3  sai^  imit  of  supoiy  your 
IMM  ID.  Diumti^  Wnrten  purchase  o^dan  are  accepted  from 
approw^d  govern  menf  AQ&no^^  sr>d  nvctst  w«l]  r^ted  timis  at 
a  10^  surcharge  rot  net  10  Oilhng  All  sales  are  subject  lo 
availabj'lity.  atceptarvoe  and  venf  real  ion  Prices,  l^rms  aod 
STp^cfTi cations  are  ftyb|«c1  to  char>ge  without  ncrtice  All 
prices  are  m  u  S.  dollars.  Out  of  sfoc^  Items  wiH  tm  placed  CKi 
backord^r  automatically  or  equrva^ent  em^iduct  sutjsii luted 
unless  CEI  is  instructed  ditferenlly,  A&5.0O  additional  hiand- 
ting  lee  w»JI  be  chafged  for  all  orders  with  s  merchandise 
total  under  $50  00.  Shipments  are  F  O  8,  CEI  warehouse  m 
Ar^r>  Arbor,  Michigan  No  COO'S,  No  I  responsible  for  typo- 
graphical errors. 

Malt  orders  to:  CommunJcatEor^s  Electronics^ 
Box  1045.  Aon  Artior.  Michigan  48106  U.S.A.  Add 
$15.00  per  radio  for  UP.S.  ground  shipping  and 
handJfng  tn  the  continentat  USA.  Fof  Canada 
Puerto  Rico,  Hawaii,  Alaska,  or  APO/FPO  delivery, 
stiippmg  charges  are  two  limes  continenlal  U.S. 
rmtes.  If  ^ou  have  a  Discover,  Visa.  Amef k:an  Express 
or  MasterCard,  you  nnay  caH  and  pface  a  credit  card 
Older.  5%  surcharge  JorbiHif»g  to  American  Express. 
For  credit  card  order,  call  tolMree  in  the  U.S.  Drat 
800- USA-SCAN.  For  information  call  31 3-996-8688. 
FAX  anytime,  dial  313-663-8888.  Order  today. 

Scanner  Drstribulion  Center*  and  CEI  logos  are  trade- 
marks of  Communications  Electronics  Inc. 
Sale  d3tf!$  3/16/91  -  10/31/91  AD  #03259 1*A 

Copyright^'  1991  Commurtlcatlont  Electron  lea  Inc. 

For  more  information  call 

1-313-996-8888 

Communications  Electronics  Inc. 
Emergency  Operations  Center 

PO  Bon  1045  ^I  Ann  ftrtjor  Michigan  48106^1045  USA 
FarQr<iars  catl  313-99«^&8a  or  FAX  51  3-G63  883a 

CIRCLE  121 CM^  REA&EH  SERVICE  CAf?0 


bands,  thus  effectively  channelizing  precise- 
ly. It  couldn't  be  easier  With  a  tone  control 
knob  and  plenty  of  excellent  audro,  SWLing 
became  one  of  my  favorite  program  sources 
when  working  on  projects  in  the  shack  or 
pounding  the  Mac.  I  had  a  surprising  renewal 
of  interest  in  BBC,  DeucheWelle,  Radio 
Moscow,  etc.,  and  with  100  memortes,  there's 
plenty  of  room  to  store  some  prime  frequen- 
cies. 

I  ready  hA\/e  to  stretch  a  bit  to  think  of  any- 
thing very  negative  to  say  about  the  TS-S50S, 
I  didn^t  like  the  RIT  span  limitations  and 
the  fact  that  it  wouldn't  reset  when  returned  to 
later.  The  potentiometer  retains  rotation 
memory  (with  no  center  detent).  Also,  there 
was  not  a  direct  line-level  connection  from 
the  digital  voice  recorder  to  the  audio  line, 
except  by  acoustic  coupling  {mike  up  to  the 
speaker). 

The  automatic  antenna  tuner  is  fast  and 
accurate,  with  very  little  overshoot  or  hunting, 


and  the  full  CW  break-in  was  extremely  quick. 
It  was  a  new  experience  for  me  to  have  it  be 
that  quick,  and  a  bit  distracting  to  hear  the 
band  condition  between  dots.  When  someone 
would  start  transmitting  nearby  while  I  was 
sending,  I  had  to  kntickte  down  and  reaJly 
concentrate! 

My  overall  feeling  about  the  TS850S  was 
very,  very  positive. 

There's  a  function  on  my  decade-old  TS- 
180  which  should  be  in  this  receiver:  frequeo- 
cy  difference,  between  VFO  and  selected 
memory.  This  makes  it  possible  to  search  for  a 
clear  frequency  when  trying  to  QSY,  and  then 
pop  back  on  frequency  and  report  "up  4.6 
kHz,"  since  it  is  displayed  in  readout. 

The  DSP-100  interface  heralds  the  exciting 
future  of  digital  signal  processing  into  ama- 
teur radio  and  we  should  be  glad  to  see  its 
arhval.  It  will  be  exciting  to  see  what  the  next 
generation  will  be  like,  t  bet  it  won't  be  bng, 
'cause  we  "ain't  seen  nuttin  yeV 


TS-850S  Specifications 


GENERAL 


TRANSMITTER 


Transmitter  frequency  range 
Receiver  frequency  range 
Mode 

Arttenna  impedance 
Power  requirement 
Power  consumption 
Dimensions 
Weight 

Final  power  output 
Modulation 


RECEiVER 


FM  maximum 
frequency  deviation 
Carrier  suppression 
Spurious  response 
Unwanted  sideband 
suppression 
Microphone  impedance 
Frequency  response 

Circuitry 
Intermediate  frequency 

Image  Ratio 
IF  Rejection 
Selectivity 


RIT/XIT  variable  range 
Nolcti  filter  attenuation 
Audio  output  power 


160,  80, 40, 30, 20, 17, 16, 1 2 J  0  meters 

100kHz-30MHz 

A3J  [J3E]  (USB  LSB),  A1  [A1A]  (CW),  Ft 

[F1 D]  (FSK),  F3  [F3E)  (FM),  A3  [A3E]  (AM) 

50Q 

t3.8VDC±16% 

Max  transmit  20.5  A;  receive  (no  signal)  2  A 

13''Wx4J''Hx13'D 

1 1  i<g  (24.25  lbs)  approx. 

SSB/CW/FM/FSK— 100W,  AM-40W 
SSB— Balanced  modulation 
FM— Reactance  modulation 
AM— Low  levei  modulation 

±5  kHz 

Less  than  '40dB  (Modulation  frequency  1 ,5  kHz) 

Less  than -60  dB{CW) 

Better  than  40  dB  (Modulation  frequency  1 .5  kHz) 

600O 

400-^2600  Hz (-SdB)  (SSB) 

Triple  conversion  system 

1st  IF— 73.05  MHz,  2nd  IF^8.83  MHz, 

3rd  IF-455  kHz 

7B0dB 

780  dB 

SSB/CW/FSK-2.4  kHz  (-6  dB),  3,8  kHz(-60dB) 

AM-SkHz(-6dB)J5kHz(-60dB) 

FM^12  kHz  (-  6  dB),  24  kHz  (minus  60  dB) 

±1 2  kHz  (10  Hz  step),  ±2.4  kHz  (20  Hz  step) 

More  than  40  dB,  (audio  frequency  1 .5  kHz) 

1.5W(8Q  at  10%  distortion) 


DSP-100  Specifications 

Mode 

J3E  (LSB.  USB),  A1 A  (CW),  A3E  {AM),  F1 A  (FSK) 

j        Outpul  frequency 

455  kHz 

Input  frequency 

36.891  MHz 

Modu  ation 

SSB— Balanced  moduiation 
AM— Low  level  modulation 

Dimensions  (W  x  H 

xD) 

270  X  49x  286nim  (10^5/8"  x  2-3/16"  x  11-1/16") 

Weight 

3kg  (6.6  lbs.) 

RF  POWER 

TRANSISTORS 


We  stock  a  lu  IE  I  me  of  ^otorata. 
Toshiba  &  MHsubishi  parfs 
for  amatour,  itiarjne,  arid 
business  rsdto  servicing 

Partiai  Listing  of  Popuiar  Transistors  in  Stock 


BFR?^ 

S  2.75 

MRF194B 

$15,00 

2SC2509MP 

524.fi0 

CD2«fi4A 

24.00 

PT&&1& 

1^.75 

2SC2539 

19.75 

Ser^Marc^ec; 

HO  00 

PT9847 

21-00 

2$C255e 

35.25 

ECG340 

3.40 

flFl20 

21.90 

2SC2630 

24.25 

MRFU4 

leoo 

SD122? 

12-50 

2SC204D 

17.00 

MRFt36 

2t.00 

SD1272 

12.00 

2SC2041 

17.70 

MRFt37 

24.00 

SD127B-1 

T5.7S 

2SC2642 

2a. 25 

MRFtSfi 

3S.00 

SD1'I07 

29.90 

2SC2694 

4^.75 

MflFtSO 

&&.7S 

SD142B 

34. M 

2SC2695 

31 75 

MflF17! 

34. SO 

SD1429-3 

37.70 

2SC2762 

37.75 

m^ui 

eaoo 

SRF2972 

137S 

2SC27fl3 

59.as 

MFIF174 

00,00 

SRF3662 

28.50 

2SC2879 

21.90 

MFIf207 

4.7S 

SRF377S 

14.7S 

2&C2S79  MP 

49.50 

MflF20& 

ie.95 

SRF3a00 

10.50 

2SC2904 

32.S0 

Mfif212 

2{].40 

2N1522 

11,95 

2SC290S 

3450 

MFF22^ 

17.75 

2N3553 

3.00 

2SC3T0f 

12,25 

WRf237 

3.7<3 

2N3771 

2.95 

405B2 

10.95 

MRF23& 

tfiOO 

2N3866 

1.25 

iQW  HOtSE  FiGVBS 

UHf22^ 

17.0Q 

2N404e 

11.55 

MGF1302 

7.9S 

MRF24€.A 

1775 

2M4427 

1-25 

MGF1402 

17,95 

URf24S 

32  00 

2m\m 

1,75 

HBF901 

1.50 

HRFa47 

24.75 

2N5179 

1.25 

MRF911&9&S   3.50 

mnu 

35.00 

2«5Se9 

19-95 

NEZ5137  3SKt74 

MRF2ei 

V4.50 

2N5591 

14.50 

WE41137  3SK^24  3.50 

MRF262 

u.oo 

2N5641 

17-90 

U3O9«iU310 

1.75 

MRF264 

14.00 

ms^42 

ISJO 

2N4116AJ310  1.50 

MRF30^ 

7S,75 

2N5&43 

20-90 

OVTPVT  H0DVi£& 

MRr314 

29  00 

2NS944 

r2.oo 

iParliHl  hsthgoni^-  csH 

MRF317 

68  50 

2N594B 

12  00 

ri;r  numbef  s  nol  littedl 

MRF^iT 

S4,2S 

2NS&46 

1S.00 

SAU4  4Ji3  Udt. 

«  49.50 

MRF412 

22.00 

2NBDB0 

S,90 

SAV61&B 

43,50 

MRF421 

24.00 

ZNeoei 

1225 

SAV7  144 

45-50 

MRF422 

3S.00 

2N6€a2.3,4 

14,7S 

SAV12H4HT  27,50 

MnF422w^ 

er&o 

2Na057 

20.00 

SAV15  2J2 

59.75 

MRF433 

12.75 

2Se754 

£.50 

SAV17iflflSflw  68.50 

MRF4S0 

13.50 

?SC730 

4. "50 

M477Q4L  M  H  49.90 

MRF4&3 

16.DG 

2SCT307 

4. 75 

M57710A 

38.70 

MRF454 

l&.SO 

2SCT72? 

IS. 25 

M57719N 

49.95 

liHflf454A 

17.M 

2SC1^45 

5,75 

M57726HJ 

67  75 

MRf455 

11.25 

2SC1946,A 

!a.7S 

M47727  14J 

69.50 

MnF4S5A 

12,75 

2SC1947 

9.75 

M57729  44Q 

69.95 

MRF4&B 

ZO.QO 

2SC195S 

9X0 

W57729H 

72.95 

MRF475 

6.75 

2 SCI  957 

1.25 

M57732L 

35.70 

HRFfl7& 

4,00 

2SC1%9 

2.90 

M  57737  144 

57.75 

MRF477 

12.50 

2SC1971 

4.ao 

MS7739C«L  53.25 

WRF479 

15.00 

2SC202& 

1.95 

M57741LMB  59.00 

IflRFiflB.wp 

23.75 

2SC2023 

3.50 

M5774&u« 

B9.95 

HRF492 

lfi.75 

2SC2075 

1  73 

M577S9 

17.50 

MRF457 

1875 

2SC2054 

21.80 

M57762^2B6 

7&.60 

IARFS15 

3.00 

2SC2057 

2800 

W5776J  30S 

74.00 

MRF555 

3.50 

2SC2097MP 

62.00 

MS770QM 

104.85 

MRF557 

5.50 

2SC2099 

29.50 

M5779&HMfl 

35.70 

+^RF55B 

2.25 

2SC2166C 

1.90 

M 57797 W A 

35.70 

MRF607 

2.S0 

2SCa221 

B.25 

MB77D5LM 

42.90 

WRF62S 

4.50 

2SC2237 

fl40 

M67727u4L.n 

109.95 

MRF630 

3,75 

2502264 A 

24  75 

M6772B  muH 

119.95 

MRF641 

20  50 

2SC23B9 

ts,is 

M 67712 

109.S5 

MRF644 

23.0Q 

2SC2290 

U.75 

MHW591 

42.0(1 

MRF64e 

2e.00 

2$C229Dhp 

39.50 

MWWS92 

44.75 

MRF64fl 

31:00 

2SC2312C 

5.40 

MHW71&-1,2,3 

63-00 

MRF^tq 

14.00 

2SC2379 

31.25 

MKWi20-1 

£3-00 

MRF846 

44.00 

3SC2503 

10.  &5 

MHWB20-2 

92.00 

TRAN 

SMI1 

-TIKG  TUBE 

SPECIA 

LS 

GE'PEMA 

■'^CG 

PENJA  LABS 

Bmc 

6CA7       PL 

S14.9S 

572B      ■ 

S&9.9& 

5B74            $324.75 

eCL6 

13.75 

SUA      ■ 

12.&S. 

&B75 

409.95 

mm       EQQnM 

in 

3S.B0 

B$30  MIL 

269  00 

6HF5      "GE 

17,55 

a33A 

75.f5 

3CXS00A7 

329.95 

6JS&C    *GE 

1&.55 

B33C 

Q9.95 

3C)(t200A7 

424.50 

6KD6      'ECGU.SS     , 

5&94 

42.95 

3CXl200Dr 

444,50 

6LF6 

15.55 

61466     ' 

12.95 

3CX1500A7 

624.50 

6LQe      *GE 

19,&5 

35002 

99. &5 

3CX3000A7 

694,50 

mM  Bk  dp  Pr 

.  59.95 

4CX250B 

74.75 

4CX250B 

9&,flQ 

12BY7AMAT 

11.75     1 

4CX350A 

149.59 

4C)(3S0A 

199.50 

6550A    ^Pl 

1&,9S 

4CX1000A7 

3&9.95 

4X500A 

399.95 

&e50      ^GE 

29.75 

4CXl500a 

465.50 

3'5[^OZ 

M2M 

M2QS7    ^GE 

24. S5 

4CX50OOA 

730.00 

4-JOOC 

159.95 

MATCHED  &  SELECTED  TUBE  A  TRANSISTOR  FINALS  m  STOCK 

Tube  Socket  Caps  avail.  Eimac  Penta  t  yrJim.  w^y. 

Prices  dvaJiabililv  subject  to  change  without  notice. 

Foreign  Small  Packel  Air  10  oz,  postai  S5.5Q 

UPS  Ship  H3(itf,  1  lb,  Cont,  U.S.  VlSAMC  or  prepaid  S3.50 

COD.  ORDERS  arfd  $3.75  QUANTITY  PRICING  AVAILABLE 

NEXT  DAY  UPS  DELIVERY  AVWLA8LE        NIIN1MUM  ORDER  SJO 

ORDERS  RECEIVED  BY  1;3D  PST  ARE  SHIPPED  UPS  SAME  DAY 

■EXPORT        '0,e.M.        *  SERVICE        ^B*D        *  AMATEUR 

ORDERS  ONLY    >  (8Q0)  854-1927  <    NO  TECHNICAL 


MAIN  OnpEPl  L]NE  -  INFORMATION 
CUSTOMER  BERVI^CE  *  TECHNICAL 

(619)744-0700 


FAX  619-744-1943 


mM 


RF  PnfTTS 

1320  Grand  Avenue 
San  Marcos.  CA  92069 
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COMMUNICATIONS 


AOR  Scanners. 

Great  Performance.  Great  Service.  Great  Value 


Free  Freight 

25-Day  Money-Back  Guarantee 
Toll-free  Service  and  Support 
No  Credit  Card  Surcharge 
One  Year  Warranty 


ARIOOO 


$499 


1000  Channels,  8-600MHz,  805-1300MHz 

standard  Features: 

Extremely  compact  ^ize. 

Continuous  coverage  (except  UHF  TV  600-805) 

Antenna  attenuator  switch,  lOdb. 

Manual  tuning  knob. 

Earphone  jack,  3.5mm. 

AM,  FM  and  wide  band  FM  tuning  modes. 

Backlighted  LCD  display, 

10  Scan  Banks,  10  Search  Banks. 

Selectable  Priority  Channel. 

Delay,  Hold  Features. 

Selectable  Search  Increments,  5-955KHz. 

Permanent  memory  backup. 

4  AA  Ni  Cad  batteries  included. 

AC  adaptor/ charger. 

Carry  Case. 

Cigarette  Lighter  Charger. 

Belt  Clip, 

Earphone. 

Options: 

External  Speaker.  Mobile  Mount, 
Extended  Warranty,  2/3  yrs 


MS190   $19,50 
$45/ $55 


Specifications: 

Coverage: 

Sensitivity: 

Speed: 

IF: 

Increments: 

Audio: 

Power: 

Antenna: 

Display: 

Dimensions; 


8-600/805,1 300MH2 
.35uV  NFM,  1  ,OuV  WFM,  LOAM 
20  ch/sec.  scan.  40  ch/sec.  search 
56L225.  58,075,  455KHz  or  10.7MHz 

5  to  955KHz  selectable/  5  or  12.5  steps. 
.4  Watts 

Input  9  - 13.8  V.  DC 

BNC 

LCD 

6  7/8H  X  1  3/4D  x  2  1  /2W.  12oz  wt 


100  Channels,  Low,  Air,  High,  UHF  & 
800MHz. 

Standard  Features: 

•  Extremely  compact  size. 

^  Unrestricted  800MHz  coverage. 

100  channels  permanent  memory. 

Earphone  Jack  &  Attenuator* 

Delay,  Hold  features. 

Channel  1  Priority. 

5  Scan  Banks,  5  Search  Banks. 

Telescopic  and  Flexible  Antennas 

w/  BNC  connector. 

AC  &  DC  Power  cords  w/  mtng  hardware. 

One  Year  Limited  Warranty. 


Options: 

Base  type  antenna 

25  to  lOOOMHz  w  50'coax. 
Mag  Mnt  Mobile  Antenna.  15'  coax. 
Cigarette  Lighter  power  adaptor. 
External  Speaker 

with  mobile  mount. 
Extended  Warranty.  2/3  yrs 

Specifications: 

Coverage: 
Sensitivity: 


AS300  $59.95 
MAIOO  $25.00 
CFIOO    $4.00 

MSlOO   $19.50 
$40/$55 


Scan  Speed: 

IF: 

Increments: 

Audio: 

Power: 

Antenna: 

Display: 

Dimensions: 


27-54,  108-^174,  406-512,  830-950MHz 

.4uV  Lo.Hi.  .8uV  Air  .5uV 

UHF.  LOuVSOO 

15  ch/sec. 

21.4MHz,  455KHZ 

10,12.5,25,30 

IW 

12.8VDC  200MA 


LCD  w /backlight 

2  1/4H  x  5  5/8W  x  6  1  /2D.  14oz  wt. 


We  offer  lOO's  of  communications  products 
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COMMUNICATIONS 


AR2500 


$499 


2016  Channels.  1  MHz  to  1500  MHz 

Standard  Features 

•  Continuous  coverage 

•AM,  FM,  vnde  band  FM,  &  BFO  for  SSB,  CW. 

•  64  Scan  Banks. 
•16  Search  Banks. 
•RS232  port  built  in. 

•Includes  AC /DC  pwr  crd.  Antenna,  Mntng  Brckt 
•One  Year  Limited  Warranty* 


Options: 

Earphone. 

External  Speaker.  Mobile  Mount. 
Extended  Warranty.  2/3  yrs. 
Mobile  Mounting  Bracket. 
RS232  Control  Package 

(software  &  cable)  offers  spectrum  display 

and  database. 


EP200    $2.00 
MSI90   $19.50 
$65/75 
MM!      $14.90 
SCS2      $295.00 


Specifications: 

Coverage: 

1  MHz  -  1500MHz 

Sensitivity: 

.35uV  NFM,  l.OuV  WFM, 

l.OAM/SSB/CW 

Speed: 

38  ch/sec.  scan.  38  ch/sec.  search 

IF: 

750.00,  45.0275,  5.5MHz  455KHz 

Increments: 

5,12,5,25  KHz 

Audio; 

1 .2  Watts  at  4  ohms 

Power: 

Input  13,8  V.  ex:  300mA 

Antenna: 

BNC 

Display: 

LCD,  backlighted. 

Dimensions: 

2  1/4H  X  5  5/8W  x  6  1/2D  Wt.  lib 

400  Channels.  IDOKHz  to  2036MHz. 

Standard  Featiires: 

•  Extremely  compact  size. 

•  Con  t  i  n  u  ous  coverage 

•  Attenuation  Programmable  by  Channel. 
•Manual  tuning  knob, 

•  Tuning  increments  down  to  50Hz. 

•AM,  FM,  wide  band  FM,  LSB,  USB,  CW  modes. 

•  Backlighted  LCD  display, 

•4  Scan  and  Search  Banks,  Lockout  in  Search. 
•4  Priority  Channels. 

•  RS232  control  through  DB25  connector. 
•Delay,  Hold  Features. 

•  1 5  band  pass  filters,  Ga AsFET  RF  amp. 

•  Sleep  and  Alarm  Features. 

•AC  adaptor/ charger,  DC  power  cord. 
•Telescopic  Antenna. 

Options: 

Earphone, 

External  Speaker,  Mobile  Mount, 
Extended  Warranty.  2/3  yrs. 
Mobile  Mounting  Bracket, 
RS232  Control  Package 
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EP200  $2.00 
MS190   $19.50 
$65/75 
MMl      $14.90 
SCS3      $295.00 


(software  &  cable)  offers  spectrum  display 
and  database* 


Specifications: 
Coverage: 
Sensitivity; 

zspeeo* 
IF: 

Increments: 
Selectivity: 

Audio: 
Power: 

Antenna: 

Display: 

Dimensions: 


lOOKHz  -  2036MH2 

.35uV  NFM,  LOuV  WFM, 

LOAM/SSB/CW 

20  ch/sec.  scan.  20ch/sec.  search 

736.23,  (352.23)  (198,63)  45.0275.  455KHz 

50Hz  and  greater 

2,4Kh2/-6db  (SSB)  12KHz/-6db 

(ISTFM/AM) 

1.2  Watts  at  4  ohms 

Input  13.8  V,  DC  500mA 

BNC 

LCD 

3  1/7H  X  5  2/5W  X  7  7/8D  Wt.  21b  lOoz. 


To  Order  Call  1  •  800  •  445  •  7717 

In  AU  50  States  and  Canada.  24  Hours  a  Day.  Fax  Orders:  1-800-448-1084,  24  Hours  a  Day- 
ACE  CommunicaHons  Monitor  Division  10707  E.  106th  Street,  Fishers,  IN  46038 

Int'l  Voice#  317-842^7115.  Infl  Fax*  317-849-8794. 

Service  and  Support  Lines:  Mon-Fri  9a-m.  to  9p*m.,  Sattirday  10-4.  EST 

MasterCard/  Visa^  American  Express,  Checks,  Approved  P.O.'s.  &  C.O.D.  (add  5.00) 

Prices  ana  specifications  subject  to  change. 
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Numi>er  7  on  your  Feedback  card 


Half- Wave  Gain  Antenna 


For  450  MHz  Handie-Talkies 

byPhilSalasAD5X 


Over  the  pasi  decade,  the  450  MHz  band 
has  become  as  popular  as  the  2  meter 

band.  Many  450  MHz  repeaters  have  even 
more  features  than  2  meter  repeaters,  includ- 
ing multiband,  cross-band  repeater  opera- 
lion.  Like  2  meters,  handie-talkies  arc  also 
very  popular  at  450  MHz.  Unfnnuna?ely, 
there  *s  not  much  to  be  said  for  the  antennas 
available  on  these  handie-taEkies.  This  article 
dejicribes  a  belter  antenna  solution  for  your 
450  MHz  handie-talkie. 

450  MHz  Antennas 

450  MHz  antennas  are  gencraily  a  quarter 
wavelength  long  (about  6-1/2  inches),  but 
don't  perform  like  quarter-wavc  antennas.  I 
made  some  measurements  using  my  handie- 
talkje  antenna  mounted  on  a  mag -mount  base 
on  my  car.  and  compareiJ  rheni  to  measure- 
menis  with  the  antenna  mounted  directly  on 
the  handie-talkie.  My  te^t  e^^uipment  consist- 
ed of  an  ICOM  R-7000  receiver,  a  Smith 
Engineering  Spectrum  Probe,  and  an  oscillo- 
scope to  display  the  spectrum.  My  measure- 
ment*:  ivere  made  from  a  range  of  100  feet. 

Tt-^  antenna  used  on  the  R-7000  was  a 
half-wave  sleeve  antenna  on  the  end  of  a 
20-foot  piece  ofRG-SM  so  that  1  could  move 
it  around  and  verify  diat  1  was  not  getting 
signal  enhancement  or  cancellation  due  to 
reflections.  My  tests  showed  a  clear  and  re- 
peaiable  3-3  dB  advantage  of  the  handie- 
talkie  antenna  u  hen  mounted  on  the  car  ver- 
sus mounted  on  the  handie-talkie.  [  suspected 
that  this  was  due  to  the  quarter- wave  antenna 
requiring  a  decent  ground  plane  for  proper 
operation.  When  mounted  on  the  handie- 
talkie,  the  ground  plane  consists  of  the  hand- 
ie-talkie electronics  and  case  capacilivcly 
coupled  to  the  hand  of  the  user. 

If  this  is  the  case^  then  a  half- wave  antenna 
might  be  the  solution.  A  half- wave  antenna 
supplies  its  own  image »  and  therefore  doesn't 
need  a  good  ground  plane.  And  a  half-wave- 
length at  445  MHz  is  only  13  inches  long— 
cenaiidy  a  rea.sonabk  handie-talkie  antenna 
length.  Unfortunately,  an  end-fed  half-wave- 
length antenna  exhibits  a  very  high  feedpoini 
impedance;  fortunate- 
ly^ matching  to  this 
impedance  is  not  nec- 
essarily difficult. 


pedance,  it  can  be  matched  with  a  parallel 
tuned  circuit,  the  input  tn  this  tuned  circuit 
being  tapped  at  such  poin?  to  give  a  50  ohm 
impedance.  This  is  shown  schematically  in 
Figure  I , 
The  first  part  of  the  job  Involves  preparing 


\/2    MfTfNNA 


n 


/ft 


Figure  L  A  half- wave  gain  antenna  thai  takes 
onlv  an  hour  io  build. 


#4  ClXAAANCE   HOLE 


]   i 

i 


HOLE 

FOR  CCWTEfl 

1/16"  CHAMETtn 


SOLDER   Z 
tENltft  Pm 


SOLDER  1* 
WlBf  TO 

t-OLLAfl 


DRILL  TO 


J 

3/16"  fit4METER 


ttj) 


Z      ^J 


CO 


td) 


Figure  2,  (a)  Drilling  (he  holes  and  (b}  sol- 
dering the  wire,  (d  A  side  and  id}  from  view 
offhe  half-wave  gain  antenna. 


Half-Wave^ 
End-Fed  Antenna 

Since  the  half- 
wave*  end-fed  anten- 
na exhibits  a  high  im- 
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crimp-on  BNC  male  plug 

spacer 

capacitor 

whip  antenna 


Parts  List 

50  ohm 

plastic  or  nylon  5/8"!  x  1 W  dia. 
3.5-20  pf  miniature  variable 
13"  telescoping 


I  obtaioed  tha  first  three  items  from  Mouser  Electronics  (800-346-6873).  You  can  gel  these 
items  from  many  different  suppliers.  The  variable  capacitor  needs  to  cover  the  6-10  pF  range. 


the  coil  form.  The  plastic  spacer  has  a  small 
ciearance  hole  drilled  through  ii.  Refer  to 
Figure  2.  Use  a  3/16'inch  diameter  drill  to 
drill  out  this  clearance  hole  halfway  through 
the  length  of  the  spacer.  Now  drill  a  1/16- 
inch  diameter  hole  into  one  side  of  the  spacer 
as  shown  in  the  figure. 

Referring  to  Figure  2(bK  solder  a  three- 
inch  wire  to  the  side  of  the  collar  of  the  BNC 
plug  as  shown.  Solder  a  two-inch  wire  lo  the 
center  pin.  Insert  the  center  pin  into  the  BNC 
plug.  Drop  a  piece  of  sleeving  over  the  center 
pin  wire  to  prevent  short s,  and  add  a  drop  of 
quick-setting  glue  over  the  end  of  the  insulat- 
ed wire  to  keep  the  center  cmnJuctor  in  place. 

Add  a  drop  of  quick  setting  glue  to  the 
screw  threads  on  the  13-inch  telescoping  an- 
tenna and  screw  the  threads  into  the  spacer. 
Now  feed  the  free  end  of  the  wire  soldered  to 
the  center  pin  of  die  BNC  plug  into  the  spacer 
and  out  the  hole  in  the  side  of  the  spacer. 
Press  the  spacer  dovm  over  the  BNC  plug's 
coDar  such  that  the  side  hole  is  one-fonh  of 
the  wav  around  die  connector  from  the  wire 
soldered  to  the  connector  body.  Now  we  can 
create  the  parallel  L/C  network. 

Wrap  the  wire  soldered  to  the  connector 
body  once  around  the  spacer  and  solder  the 
end  to  the  base  of  the  telescoping  whip  anten- 
na. Refer  to  Figures  2(c)  and  (d)>  soldering 
the  variable  capacitor  across  the  single  turn  as 
shown.  Finally,  bend  the  center  conductor 
wire  extending  from  the  spacer  side  hole 
around  and  solder  this  w ire  to  the  center  of 
the  coil  exaaly  opposite  the  capacitor.  You 
are  now  ready  to  adjust  the  antenna. 

Antenna  Tune  Up 

To  tune  up  the  antenna,  fully  extend  it, 
place  it  directly  on  the  output  connector  of  an 
SWR  meter,  and  hold  it  vertically.  Since  the 
initial  SWR  is  likely  to  be  quite  high,  you 
should  operate  your  transmitter  at  low  power 
to  protect  the  final  output  transistor. 

Now*  key  your  transmitter  and  set  your 
forward  reference.  Switch  to  reflectf^  power 
and  adjust  the  capacitor  for  a  minimum  red- 
ing. It  should  be  easy  to  see  the  dip.  Reset 

your  forward  refer- 
ence and  measure 
your  SWR.  It  will  un- 
doubtedly still  be 
high*  Unsolder  the 
center  conductor  wire 
from  its  position  on 
the  coil  aiKl  resolder  it 
repositioned  a  little 
closer  to  die  ground 


Mouser  ME  1 74-93701 N 
Mouser  561 -K4.625 
Mouser  24AA072 
Radio  Shack  270-1407 


ANTENNA 
TUNERS 


MODEL  ^ISDOA  AHTEKNA  COUPLER 

The  Barker  &  Williamson  VS1 500A  antenna 
coupler  is  designed  to  match  virtually  any 
receiver,  transmitter  or  transceiver  In  the 
160  to  10  meter  range  (1 .8  to  30  MHz)  with 
up  to  1500  watts  RF  power  to  almost  any 
antenna,  including  dipoles,  inverted  vees, 
verticals,  mobile  whips,  beams,  random 
wires  and  others,  fed  by  coax  cable,  bal- 
anced lines  or  a  single  wire.  A  1 :4  balun  fs 
built-in  for  connection  to  bafanced  lines, 

FEATURES  INCUJDE: 

■    Series  parallel  oapac;tor  connection 
for  greater  harmonic  attenuation, 

•  In -circuit  wattmeter  for  continuous 
monitoring. 

*  Vfernier  tuning  for  easy  adjustment. 

Front  panef  switching  allows  rapid  selection  of 
antennas^  or  lo  an  external  dummy  3oad,  or 
permits  ijypassing  the  tuner 

Dimension  (Approx.):  IT  wide  x  13"  deep 

X  6"  high 
Weight:  6  i/j  lbs.  ^ 


Price    MSS'OO 

SHIPPINGS 
KANDUSKa  S4.D0 


FOB  Factory. 
Fully  warranted 
for  one  year. 


I  \Jv^^*"" 


.^ 


MODEL  VS-300A  ArTTENNA  TUNER 

GUARAHTEED  THE  BEST  VALUE 
YOWU.  EVER  FIND! 


^111 


g%g\     SHIPPING 
UIJ    AND 

HANDUNQ 
$3.50 


i=ULL  COVERAGE  - 1.8  -  30  MHz 
HANDLES  UP  TO  300  WATTS 
MATCHES  VIRTUALLY  ALL  ANTENNAS 
DIPOLE  BEAM 

INVERTED  VEE        RANDOM  WIRE 
VERTICAL  MOBILE  WHIP 

ACCEPTB  COAX  BALANCED  LINE  OR 
SINGLE  WIRE  FEeOLINE 
BUILT-IN  ANTENNA  SWITCH 
BUILT-IN  WATTMETER  WITH  FORWAHD 
AND  REFLECTED  POWER  FOR  SWR 
MEASUREMENTB 
WATTMETER  ACTIVE  EVEN  WITH 
TUNER  IN  BYPASS  POSITION 
ATTRACTIVE  CHARCOAL  GRAY  FENISH 
AT  HOME  IN  ANY  HAM  SHACK 
RUGGED  4:1  BALUN  FOR  BALANCED 
FEEDLINE 


ew 


■MX  O^r?  P!?OUJ6T-5  WA(  lE  !N  ti5A 

BAJRJKER  *  WILLIAMSON 

^  vouf"  rj-sWtMjtig»s    Wfti©  ci'  Cgj'  •  ■  ■ 
■10  'Z'4irtj\  .^jTBigt  gdsroJ  ^^  i^^C^ 
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MflGGIORE  ELECTRONIC  LAB. 


Manufacturers  of  Quality  Communications  Equipment 


•Repeaters 
•Links 

•Remote  Base 
•VHF,  UHF 

•Receivers 

•Transmitters 

•Antennas 


i  Pro  'E' 

EXPANDABLE  REPEATER  SYSTEM 


•Standard  and 
Computerized 
Controllers 

•Standard  and 
Computerized 
Auto  Patches 

•Duplexers 


•A  NEW  CONCEPT  IN  REPEATER  DESIGN,  THE  Hi  Pro  "E"  IS  AIM  EXPANDABLE  REPEATER  WITH  THE 
FOLLOWING  FEATURES  A  BASIC  REPEATER  WHICH  WOULD  INCLUDE  A  COMPLETE  RECEIVER, 
TRANSMITTER,  COR.  FRONT  PANEL  CONTROLS  AND  INDICATORS,  LOCAL  SPEAKER  AND  MIC  JACK 
AND  CAPABLE  OF  FUTURE  EXPANSION.  ALL  HOUSED  IN  AN  EXTREMELY  RUGGED,  ENCLOSED, 
19'1NCH  RACK  MOUNTABLE  CABINET. 

•THIS  SYSTEM  CAN  BE  EXPANDED  AT  TIME  OF  PURCHASE  OR  CAN  BE  AN  AFTER-PURCHASE  ADD  ON. 
THE  ADD  ONS  ARE— HIGHER  POWER,  1 10/220  VAC  POWER  SUPPLYp  IDENTIFIER,  AUTO  PATCH,  OR 
COMPUTER  CONTROLLERS.  IN  ADDITION  TO  THESE  ADD  ONS  AN  ADDITIONAL  RECEIVER  AND 
TRANSMITTER  CAN  BE  MOUNTED  INTERNALLY  FOR  USE  AS  CONTROL  LINKS,  REMOTE  BASE  OR 
DUAL  BAND  OPERATION,  ETC 

•AN  EXTENSION  PANEL  tS  AVAILABLE  FOR  LOCAL  MONITORING  OF  THE  REPEATER  AND  CONTAINS 
ALL  NECESSARY  METERING ,  STATUS  LtGHTS  AND  INDICATORS,  ALL  ADD  ONS  ARE  AVAILABLE  FROM 
THE  COMPANY  AND  ARE  COMPLETE  INCLUDING  INSTRUCTIONS. 


MAGGIORE  ELECTRONIC  LAB- 


"^ta 


600  Westtown  Rd.  WeslChester,  PA  19382  Phone  (215)  436*6051  FAX  (215)  436-6268  Telex  499  0741  MELCO 


WRITE  OR  CALL  FOR  OUR  COMPLETE  CATALOG 


WHY  IS  THIS  TOUGH  OLD  BIRD  STILL 
THE  INDUSTRY  STANDARD  WATTMETER? 


Simple*  No  one's 

been  able  to  improve 

on   the   basic   Bird 

Model  43  THRULINE® 

directional  wattmeter  since 

its  inception  —  not  even  us.' 

Rugged,  reliable  and  accurate, 

it's  also  extremely  versatile  and 

easy  to  use.  With  Bird  precision 

plug-in  elements,  it 

measures  forward  and  ,        •      , 

reflected    CW  power  ^^^  ^'^^  ^^^ 

from  lOOmW  to  10,O0OW, 

0.45  to  2,300  MHz,  with 

±5%   of  full-scale 


BiiW 


accuracy.  It  even 
has  built-in  remote- 
reading  capability,  can 
be  used  for  RF  signal  sam- 
pling  and  its  QC  (Quick 
Change)  connectors  are  inter- 
changeable in  the  field  without 
affecting  calibration.  There's  a 
model  that  reads  AM  peak  power 
too,  the  new  43P  ...  or 
you  can  retrofit  your 
trusty  Model  43  for  it  in 
about  15  minutes.  Con- 
tact us  or  your  Bird  dis- 
tributor for  details. 


30303  Aurora  Rd.,  Clevdand  OH  44139  USA.  •  (216)  248-1200  *TLX:  706898  Bird  Elec  UD  *  FAX:  (216}  248  5426 
WESTERN  REGIOW  OFFtCE:  Ojai  CA  -  Phone:  (805)  646  7255 


©  Copynght  laai  Bird  Etectromc  Corp. 


CIRCLE  176  ON  READER  SERVICE  CARD 

73  Amateur  Radio  Today  •  November,  1991     27 


North  Olmsted  Amateur  Radio 

29462  Lorain  Road 

North  Olmsted.  OH  44070 

216-777-9460 


MIRAGE/KLM 

Handl-Finder 
Daiwa 

Hustler 

GAP   Diamond 


t 


many  other  items 


« 


end  of  the  coil.  Repeal  the  capacitor  dip  ad- 
justmeni  and  SWR  reading.  You  may  have  to 
move  the  center  conductor  wire  a  few  more 
times,  but  it  will  be  very  easy  to  achie%'e  an 
SWR  of  close  to  1:1. 

When  you  have  achieved  a  good  SWR, 
carefully  coat  the  entire  coil  with  hot  alue.  Do 
not  cover  up  the  variable  capacitor  yet, 
though.  Also  coal  the  coil /connector  and  coil/ 
antenna  interfaces  with  hot  glue.  When  the 
glue  cools,  re-check  the  SWR  and  re-adjusE 
the  capacitor  if  necessary.  Now^  go  ahead  and 
cover  the  variable  capacitor  with  hoi  giuc. 
Your  half- wave  antenna  is  finishedl 

Antenna  Conipari-Soiis 

I  re-ran  my  antenna  tests  comparing  the 
half-wave  antenna  mounted  on  the  handie- 


talkie  with  the  original  quaner-wave  rubber 
duckie  also  mounted  on  the  handienalkte. 
Again,  ihc  measurements  were  made  at  100 
feel  using  the  ICOM  R-70CX)  receiver.  Spec- 
trum Probe,  and  oscilloscope,  I  measured  a 
stolid  6  db  improvement  of  the  half-w^avc  mi- 
tenna  over  the  standard  rubber  duckie.  This  is 
pretty  impressive.  It  is  the  equivalent  of 
raising  your  transmit  power  by  a  factor  of 
four! 

I  have  described  an  inexpensive  half- wave 
gain  antenna  for  your  450  MHz  handle* 
talkie.  The  total  dme  to  build  this  antenna 
after  you  have  all  the  parts  is  only  about  an 
hour.  Not  bad  for  a  6  dB  gain  advania|zv.' 


You  may  reach  Phil  Stdas  AD3K  at  1517 
Creekside  Drive ,  Richardson  TK  750SI. 
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MORSE  CODE 

MUSIC? 


Yes  it's  truel  Now  thG  morse  code  alpha- 
bet can  be  learned  and  enjoyed  while 
doing  aerobics,  jogging,  driving  or  danc- 
ing, Ortter  'THE  RHYTHM  OF  THE  CODP' 
cassette  single  Jiit  today! 

Send  $5.95  chock  or  money  order 
(poslage  paid)  to: 


M/C^  SPSBD 
SiCMAlUNC 


DTMF 


AMI 

MEMORY  D*AL 

STORE  &  SEND 


/ 


Product  ions 


>> 


RO.  Box  319 
Weymouth,  MA  02188 

Mass  RosK^er^  ptease  add  S%  sales  tax 
Dealer  inquiries  welcome 


J>J> 


c3 


STEEL  KEYS 
SEALED  GOLD  CONTACTS 

An  ultra  high  quality  DTMF  Encoder 
for  absoJuie  re]iab>lily  and  function. 

•  Soflwain^Ortven  and  K«ytK>sr(f  Pfogramrnat^e 

4  B^|tT  Capac^Ty,  30  QigilS  p«r  LocaiHofi  *  Side  Tone 

•  l4on-Vbialife  Memory  ■  Auto  Teal  A  PTT  Oisable 

•  5-1D-20  DPS,  Pure  S»gnftliing— No  "Pops" 

•  Speed  Adi  •  Pause  h^i  «  Oiffit  £xj>*n<i  •  ^ait/ Send 
■  Wicte  Operating  flangK  -22  *  i£C*f  /  6^26  VDC 

•  Mulb- Function  Pro-am  mno       ...._..* 


PK-7V,  ANia,2 
PK-rH  Honz.  Model 


CaJI  or  writ©  lot  ANr3-2  Into 


PK-1K.  ANt3^ 
W/^  Relay 


\ 


\ 


*5 


Mail 
Order 


^ipo  SgommunicatioDS 

®      Emphasis  is  on  Quality  &  ReliabHity 


P.O.  Box  2020 

Pollock  Pines,  Callfofnia  95726 

FAX:644-PIPO 
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32nd  ANNUAL 

TROPICAL  HAMBOREE 

AMATEUR  RADIO  &  COMPUTER  SHOW 
ARRL  HAMFEST  OF  THE  AMERICAS 

FEBRUARY  8-9, 1992 

DADE  COUNTY  YOUTH  FAIR  &  EXPOSITION  FAIRGROUNDS  *  MfAMl,  FLORIDA 

SPECIAL  CONVENTION  PROGRAMS  &  ACTIVITIES  FOR  EVERYONE 
200+  EXHIBIT  BOOTHS  •  1,000  INDOOR  SWAP  TABLES  •  FREE  PARKING  15,000  VEHICLES 
300  CAMPSITES  WITH  HOOK-UPS  &  LAUNDRY  FACILITIES  •  EXAMS  FOR  AMATEUR  LICENSES 

•  DXCC  FIELD  CHECKING  FOR  INITIAL  AWARD 

SUNDAY  SPECIAL!!! 


YOUTH  FORUM  WITH  COMPLIMENTARY  ADMITTANCE 

FOR  ALL  STUDENTS 

CONDUCTED  BY  CAROLE  PERRY,  WB2MGP  


Registration:  S5.00  Advance  —  S6.00  Door  •  Valid  Both  Days  (Advance  deadline  Feb.  3rd) 

Swap  Tables;  SSO.OOeach  +  Registration  •  Power:  $10.00  per  User 

Campsites:  3  Days  (Fri.,  Sat.,  Sun.)  $40.00  •  4  Days  (Thurs.,  Fri,,  Sat.,  Sun.)  $55.00 

Headquarters  Hotel:  Miami  Airport  Marriott  —  $67,00  Single,  Double 

Call:  (305)649-5000  -  Speak  Only  to  Reservation  Department 

Must  Mention  "Tropical  Hamborce"  to  Get  Special  Rate.  Deadline  Jan.  22, 1992 
After  Deadline,  Special  Rates  on  Room  Available  Basis  Only 


WRITE  TODAY  FOR  DETAILED  BROCHURE 

&  RESERVATION  FORMS 

(Available  Dec.  1st) 


Send  to:  Chairman,  Evelyn  Gauzens,  W4WyR 

2780  N.W.  3rd  Street,  Miami,  PL  33125 

Tel.:  (305)  642-41 39  •  Fax:  (305)  642-1 648 


aitCLE  so  ON  READER  SERVICE  CARD 


RAMSEY  ELECTRONICS 


COM-3 

$279500 


2  WAY  RADIO 
SERVICE  MONrrOR 

OOWaylfte  worw  1  mcitt  popuiai  Ichw-cciM 
lor.  Pksr  iliops  big  « tifwl,  ihe  GOM-3  Cl«llwef3  alvvtcftd 
cipitMlities  lor  a  fanttiic  pnc&^and  our  new  leaaa  prt> 
giam  tlfows^  you  to  own  a  COM-3  (w  J^is  lltan  $3  00  a  dav 
F^alures  *Direci  ^nfry  keyboard  wiihi  prograrrindblff 
memory  *  Audio  4  Iratiartiiiter  Irequency  co-jnter  "LED  biir 
gnph  (raquefKry/wmr  daviaiion  dtifibiy  "0. 1-iD.DOO  ||V 
cxilipiui  Imwts  •H>gli  p«c«ive  saftiilivltii/',  l«SS  t^Wi  5  |jV 
•  100 kHrlo $99  $996 MHz  •CcsiiliAutHJfe  tn4uwicy ii9vm- 
lkg«  «Tnr«fflt  p^OIKMrL  41  W  100  wifls  -CTS  Itfli 
1  hHzandflJdWTutrnQdtAifaan 


RSG-10 
$24g5i>o 


SrifTHESUEO 
SIGNAL  GENERATOR 

•  l^w-cDSi  lab  qmtktf  Signal  ganftrator — 9  tru9 
areemafe(i«  to  tne  $7,000  oefwnrators   Itw  RSG-iO  ts  a 

hard  Marking.  (hjI  $a$y  l<^  >J**  Qenersior  Ml«4ii  fof  trie  Tab 
as  welt  as  For  production  les)  Laasa  n  tor  less  itian  SS^DQ  a 
day .  Faaturiij  •  t  QO  kMi  to  Q^a  MH^  •  1 0O  H.?  rpsolu)  iofl  to 
500  MHz.  200  Hz  above  •  1 30 IQ  h  1 0 dBm  auEpgt  rang^ 
MJ  1  dfl  ckylpul  resoJullon  "AM  aivd  FM  modylfttion  *K0 
puDgfafflmAb^e  mtmnit*  *Oylput  ^eldcttoh  it^  voiis.  d8, 
dBm  Mlh  infilant  coniffKipft  btfwgT*  unUj  ^AF  outfNit 
iviww  pawei  pmtedBd  -iS?  cispi«y  ol  m 


FREQUENCY  COUNTERS 


CT-70  7 DIGIT  525  MHz 


CT-90  9  DIGIT  600  MHz       CM25  9  DIGIT  1 .2  GHz 


Fltfiuiy  EJBcCTDnitii  rtfti  beeft  moniirnciurtng,  elii^ 
UrDnicl«Bt9BarlDr9it*f  lOffian$af44i4C«gAi.»dl{|r 
its  Hb  q^dHy  pKiAuCte  at  ixv^atStttOugfi  pric^.  Al  fit 
4t#  MtfUm  cvry  •  M  gnfr^nvar  w^nw^f  on  inili 
and  Ir^ot  We  ixkn  grHm  prid&  in  Nm}  the  targssT 
mATi  uf actiir»f  at  ksir^xxsl  ctHOrttri  m  the  flntifft 
U  S. A  Compafe  ^pecrfiesbof^  CNjf  couriers,  are  iui^ 
t»R|ytedi,  from  audio  la  UMF.  wiih  FET  higfi 
tirnpftdwicfl  inpur,  propar  whva  shaping  circuilry.  and 
durable  high  quajity  taonf  glaflt  ptat«l'lhru  PC 
board cormlrucllon .  M\  units  ar'e  1  DO°i\t  manuf actiKed 
in  Iha  US-A>.  AIL  couniar^  iBature  \  0  ppm  accuracy 


HEW  CT-2il  2.5  ME 


ACCB&&ORitS  FOn  COUNTERS 

Ttiie^txif^  9hp  mmBBa—BNC  plug,  MA- 10 

NIgit  Knpadtitoft  ptcitjeJiQiw  loading  HP-1 

lew  p^^3  piQbm.  audio  uaa,  ifi-  X 

Di  reci  pt Qt>*j ,  y irneral  purpcaa  um.  DC-  T 

Tilt  tialJ,  dttv4ita«  coLxiler  for  aaay  viewing,  TB~70 

RachargeabJe  Intumal  bettery  pack,  BP-4  . 

CT-90  o"i«n  i4moi>H$^.  Q  i  ppm  ttmufscy.  OVy 


lit    JL 

11695 

$3  95 
$3  95 


ALL  COUNTERS  ARE  FULLY  WIRED  &  TESTED 


MODEL 


CT-M 


CT-TO 


CT-iO 


CT125 


CT-JSO 


psioe     1 

Pnncaler 


FREQ  R^riGE 


SENSmViTl 


^Hi-eoftmit 


20Hi-55llMHr 


10  Hl-fiOO  Mlii 


10Ml-t.2&GHz 


iOHf  ;?SGHi 
typically  3.0  GHz 


10  MHz- 1  SGiHz. 
div^^bv  1000 


25  mV  to  500  MHr 


<;SaifiVlOl50NfHz 


c150mVlioe00MHt 


.;2SmVlo5QMHi 

<:100mVlo  1  GHz 


<  25  mV  to  SO  MHz 
---lOmVto  MjHj 
<S^mV!tna5GKj 


<50iiaV 


SPEED  RADAR 

$89.15 

coni|iM6  kft 

se-7 


N^ew  low- cost  mjcrqwava  Dopplar 
radar  ^41  "docks"  cam.  (litanes.  boala, 
tKiri«».  54h«s  or  9nf  larga  moving  ob- 
ject  OiMraies  ft  2  6  GHz  ttiih  up  te 
IM  dila  rvige  LEO  d^|4ai  r«a£itLj[ 
■paadi  n  miii.  per  tiour .  mq- 
per  hotf  or  laet  per  secofMl 
Eaiphona  Oi^iyt  aiowi  Ibti^brang  111 
actuHdoppiGirjMIt  UMtfM>t-t»oat- 
1«a  cAna  tor  amanai  (nor  Inebidai^ 
and  runa  On  12  VOC  Easy  to  tmm^ 
ail  microwave  ciJ'cuilry  !•  PC  s[ri>plijiie 
Kit  mcl  i>id&s  dfiic very  AB5  plastic  casa 
i^ih  «p««dv  gf  aphiM  for  a  proiessfln- 
al  look  A  vary  usatui  and  f  ukl-Dl-tun  kil 


MICROWAVE 
WTAUSIOH  ALAFIU 

A  p«Ai  n:rC'o*a-iii«  Ck)pp<*r 
5ar»Cir  inai  wnM  dM#a  1  hit- 
man  u  far  ^  \o  F««f  4w«y 
Op»riin  cm  t  3L  ClHi  and  is 
noi  alfictad  by  haal,  bght.  or 
vibraiions  Drrvef  up  to  lOO 
mA  output  normallv  Open  or 
clog^KJ.runi&on  t2  VQC 
Complete  kn  M  D-3    $  1 B  OE 


A 


tufH  100-1000  ttt  RO- 
juHM  Wigt  i«  a)>va 
pA  i<vRaga  ri|^d«iai.  Si7 

IC.  tMW  N)r  tojch'tana 
bunf  eHt«ct<in   FSi^,  «ic 

blA  iQns  iPKWter  Runa  on 

SlOl^HOltl 


TICKLE  STK 

A  truc^tftg  ¥M  flffii 

ng  LED  ■Biactt  ire- 

t]i«4  lb  pdt  iqi  vMOk 

cant"loQiting  can  — 

yoti  watcti  tile  tun' 

idaal  lipr  olfica  desks 

panin.  noaey  xnc^- 

n-alt^^ 

TS-4liil  .$9.95 


DIGITS  ]         ftESOLUTlON 


PfflCE 


i 


9 


1  Hz   lOHi 


1Hz.  lOKz.  100 Hz 


a.lH^iCHt,IOOHz 


0.1  Hi.  I  Hi.  10  Hz 


0.1  Hi.  1  Hi.  10  Kz 


Converi  ^nxr  exsbng  Counlar 
to  1  5  GHj 


S1S9  95 


»11i% 


tiWJS6 


1 1  $9  95 


saas.ss 


BItOADBAND 
PREAMP 


It—— — =n$j^    .  _.,r 


9oo5i  those  weak  ^gnalg  to  your 

scanner,  TV,  atwrtwave  radio  or  fre- 
quency countor.  Flat  2&  dB  gain.  1  to 
1D00MHz.3dBNF  BMC  connaclors 
Huns  on  i2VDCw  110  VAC 
FR-2.  Wired,  Jnciudes  AC  adapter 

»S/9  95 


m  POWER  AMP 

Easy  to  tMrid  po««r  amp  itiks  A  tmes 
pOMsr  giin,  1W  in,  SW  pul.  ?W  «i. 
1 6W  QUI .  5W  4  lor  40W  out  Sajna 
^■tsp  a^  leaiurvd  m  many  tiam  mag- 
azi^ne  artldat.  Conijp^ete  with  all 
parts,  less  caae  ar>d  T-FI  FBley 
PA-l.40Vg[ywr  jimphjl  $29  &S 

TR-t.RFwnMdT-RrebyMi    *a95 


UUSKUACHIME 


to  lor  ii^'KMAi  sfaQp,  or  Hwa  ri^ 
inriCB  carriciii.inuKtezct  Me 

iftu/u  cm  iV  dittoy  v  Miff  irjra- 
Kormir  E«o«Aiin  30«ai(Rr  vQium« 
in(t  ^|U4liEiii  ^mpo  sntt  nurh 
Add  Qui  cflsfl  M  for  9  tisrid'4Jii»L' 
Fini^Bd  loch 

Cw+toi»Hi.Ctttl^    ti2K 


VOlCf  ACTiVATlO 

SWITCH 

Voice  aclivat«d 

i«ntctl  kll  {HOinde$ 

SMilched'  output  wnn 
cvnwtf  capabftity  up 
lO  too  niA.  Cun  dnv« 
forays,  lighta  LEO,  or 
ovan  a  tapd  racordef 
mQlor  Run«  on  9 
VDC 
VS-I  kit.  $6  55 


UGH T  BEAM 
COUMlUtllCATOffS 
TriinsiBitS  AuOio  ov^ 
tnfVUnKt  tiaaiTi  u0  £d 
30 — uwnple  len*- 
es  'o  go  up  to  ii%  mule^ 
Hum  free.  ijr3e»30kHz 
carrier.  Great  for  wire- 
less eai pftonaa  Or  un< 
deieciabiB"biig,'" 
Transmitler  t  raceiv- 
t?rsct  LB56       St9  9B 


U«9S 


niWiftELfSS 
mRERlTS 


SHOWN 
Pick  th#  unit  that's  ri;^  lor  you.  All 

units  iransm^  stabPe  iignaP  ii66- 
100  MH;  FM  bajid  up  Lo  :jOO^  except 
lOf  tii  power  FM^  that  floes  up  to  '/i 

FM-t,  basicunii  $'5  95 

FW-2  as  Bixpve  but  «rttn  added  nuke 
pr«>«mp  $7  95 

FRM.  kng  ran^,  high  pow^^  waTi 
vafY  lenaiiwia  aMtife  Rjctioru  picks 
uRj  voite?  10'  Mray  .  ll-^  ^ 

PVt^.  oomfimR  unt  mdudMcass. 
tMHary.  i«ftct3,  anisnria^  am  burtt^n 
condensor  rrake  Ei^oflllent  HdeTtty, 
vflfy  Rrnair,  kit  S1S.35 

FM^IWT,  as  atKJV9,  but  lully  wired 
andiettact St9.9& 

SMC.  mlnjaturo  sonKhlve  rn-ike  c^t- 
lfkSgaforFM-1.2. 4  S2  95 


PACKET  RAWO 
CprntoOftfa  Ci«t28  packti 

ins  EXAR  C  c^  $««  t»  r«* 

abia  Op#i1ti>Dff— rurti  HF  pr 
VHFlonaa  InQhidBS  FRE£  disii 

Sffltwara  PC  tjoard.  aU  necta- 

sary  pana  and  lull  {iocumertia 

tion. 

Connie  kil,  PC- 1         $49  9& 


LO  ^tO«S£  PftEAUPS 
btake  Itui  raci#ve:r  cc'^^ 
ALIVf!  SmiM  ue  tor  sai, 
*TiitTi<inin  1P0I  NMS  ti^iad 
«^0U  lor  p«ati  ^irtorm»)C« 
ExceiefMr  (pin  and  notse  «g- 
ur« — guarainlavd  lo  impirova 
rec&ptionf  Specify  ban^ 
?M— PR-10   520  MHi— PR- 
20,440MHz  — PR-40 
EachkK  £l7  9Ei 


TELEPHOH£ 
TAANSUfTTER 

Mint-4i£a<j  «nih  profiH- 
sionaif  pvrlormancit 
Sell  powered  from 
priona  hna.  traramlta 

m  FM  broa<lca£i  band 
up  10  v*  miie^    Irtscallt 

easMy  anywfiere  on 
phona  line  ^r  inside 
piiono' 


NEW 


P6-1  die 


SH 


FWFlAOiO 
FuH-iiadge0  supeflwi. 
mucrovon  sensitively. 
IC  datodor  and  to  7 

MHz  tf  Ti^hnes  Std 
FU  proAdcasi  oand:  a« 
wsR  a»  large  porboni 
on  each  ertd.  tdesi  for 
bug"  receiver,  hob- 
by experimania  or 
eve'n  as  FM  rad^ol 
FRikil  SI  4  95 


SPEAKER  PHONE 
TaM  oTh  itie  pivn*  hands-^v*.  graii  to  pi4  in 
iliOii  or  ihactL  pnv  Ite  btinon  n  .aninwr— no 
actt^  phofw  naartad  Worfca  sama  as  commaf- 
vai  unii4  Tafk  from  snywrh^ra  m  rooni,  pfione 
line  powered— rvo  battery  needed  Super  tor 
lamity  and  conlarence  calls  or  t>ay  two  for 
rtjind&-lre«  iniafcoml  Add  our  tsso  set  for  a  pro 
ioo4(. 
SPi  S2i95        Cas!-CSl»  %-^lQb 


SUPER  SLEUTH 
A  iufn^  senMJve  am^ 
pfefier  wTtacn  ■«  pcie 
uti  a  i3in  drop  ai  15 
fMt'  Gra«  Igr  mar*- 
lonrtg  tnby'i  room  Of 
aa  ganera4  purpose 
ampii:fier  FuU2vvrm$ 
dUtpKir  Runs  on  6  to 
Iji  volis,  usan  S-4S 
ohm  speaker 
EH  9  kil  J!i  CJ5 


BROADOANO 


Very  poptMr  serisof  ve 
alt-puirpOa«  prvam^p 
ideal  lor  acannar. 
TV*.  VHFmHF  rigi. 
couniafa  Lononse.  ^ 
dB  g^in.  tOO  kHi-1 
GHZ.  9V-t2  VDC  Op- 
eration. 
SA-7kil  S14  95 


$149 


FANTASTiC  2M  FM  TRANSCEIVER 

SYNTHESIZED— NO  CRYSTALS  TO  BUY! 


Ramsiay  breaks  the  prict  barrier  on2  mmtif  rigi)  Herd's  ihci'  kdaal 
rig  tor  liaM  daya,  hamiesta,  vacations,  second  cars  and  pacikol  (j| 
evsn  hudedlcsteO  ptick^l  oorviections},  Si»  axpamSabla  dioda- 
prograjTwww^ cUtarinels ,  5W  RFoutp^.  sanvtive  dual  oorwersion 
reo^v«r  and  EASY  sssiMt4*f  Whf  pay  man  tor  a  seooridhand 
dU  ng  wTvti  y«u  c«7  ma^  ycMT  ovHi  tar  1«M- Htm  taaai  hai  wtit^ 
fOMomn  tr^  AUERiCAM4IADC  ¥U  ri^  TMa  14  cqiwi  OtVit 
plM»  ««■(*  lor  Vie  case,  miie  ano  speai4r-~400W  or  equal 
spedkitr^rfwtmm  plug  ngN  iri  i^dd  our  own  battuMtf  case  S0t  tor  a 
prDlesanrial  taclory  tooii. 

FTB-l+eiiit  $14»95 

FrH'14€^rnfltalcaae&linobaat  ...     i24.9& 


2  MTR  &  220  BOOSTER  AMP 

Hfrr^q's  a  gr^al  bifO&iei  Uh  any  2  metef  or  230  MHi  h^nctliM  uni| 
"  -«se  pamm  t/H^Otamn  A*«^  ch*f  30  vr^  oi  OmpyL  aloMng  ytHi  K) 
n<  tir^  fBpemar^i  tui  Qviei^  «tyii  the  tow  rtoitt  prva^T^  r^/mahttitf 
4Tprm«^  racdfUton  Ramsey  ElaUruiH-a  has  so4dt^ou$anfilQlfS^al■f 
amp  tats,  twt  nov  ««  o^ter  ciornpieiai|i  airco  ap<i  E«sted  2  meter,  MiMi 
as  220  MHz,  laW  Booi  haw  al  dia  taimirnr  of  itv  irngft^rKMi  fxxM^ 
"f^  el  a  fraction  of  (tie  casi. 
PA- 1 0 1 M  TR  POWER  eOOSTER  ( 1 0  X  pomw  gAft} 

Fuly  wired  &  loftid ■• - -    .  iTtt.dS 

PA  20  220  MHi  POWEFI  BOOSTER  {B  Xpowier  galn^ 

Fully  wrred  A  loated $79^95 
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QRP  TRANSMITTERS     HAM  RECEIVERS 


?0, 31, 40, 80M 
CW  TRANSMIHERS 


Jain  the  fun  on  ORP!  Thousands  ol  Itieae  mini-riQi  have 
!)>'«^ri:  sold  arui  ions  ol  DX  cotttacis  ttave  twon  madd 
Imagi^re  working  £aslem  Europe  wnt^  a  $30  iransmll^ 
tfiir—ltiar^  ham  radio  at  lis  best'  Tt^esa  CW  riija  are  »deaJ 
rtiai^SL  10  the  rpc*n*ts  at  right  Ttw^  h^^  twCHpo»itort 
ifariaUa  srfffM  omtrol  (one  popiiar  ORP  XT  At  indud- 
•d).  one  wall  oii^Mi  and  OtrtHAantanridswiicn  R^inson 
1 2VDC .  Add  01^  rnafchiDg  isne  arid  knob  981  tor  a  nand- 
■cnae  &ii9h*d  tooli 
YoiFcho«;eol  bands  S29.95 

{Specify  band:  a#tf -30  30. 40  or  aca 
Melchtng  case  A  knctj  set  CORP  tMM 


E-Z  KEY  CMOS  KEYER 


Send  perf&d  CW  withrn  an  twur  of  rooeiving  tNt  hhl 
Easy^o-buikJ  kn  has  stdBton*  -lyiria'h'n',  speAd  oontnil 
and  kflyamoft  V>y  iransmMlar.  Runstarni«dta  on  a  9V 
banary.  2fri»ga  marad  pwi  steas  on  imlung  yout 
.S-!  key  tor  eitra  sawigs  Add  nr  rnaidiing  case  te: 

cv^Tki  tz^m 

Mjichuig  case  iMicti  let  CCW  $12  95 


ACTIVE  ANTENNA 


Qt^mp^  for  spftce?  Get  k^ngwir^^  periorniarice  iMlth 
ihis  desktop  anlenna  Properly-  dcMiigned  untt  has  dueJ 
HF  and  VHir  circuitry  and  buitt-nn  whip  anienna,  aavweN 
as  external  lacit  RF  gaJn  conirpl  and  9V  operaliofi 
makes  yAii  kleaJ  tor  SWLs  traveitng  hams  or  $£^mm 
fluffs  wtio  ne«d  hdOBr  rscefnion  The  matching  case 
x-y4  Mob  «l  gives  ihe  un«  a  ht^i^ed  ooii:at  tooik' 
.      *  v^^  134  9S 

-^taaaSiiAOt?5e4.CAA  Si2»5 


SPEECH  SCRAfVIBLER 


Cwnmunieait  i^  lota^  priyafy  Over  p^OrtO  Of  mdto,  KB 

laalutes  futi  duplex  aF>eralKin  uimg,  freq^uency  iniw^ 
Sion  BottT  mike  and  speaker  ar  line  in^Qut  c^nn^ctlone, 
E^sy  hookup  10  any  radio,  and  lolophono  use  rtit^ukes 
no  di  rect  connttctioh*  E  asy  1o  buHd  2  IC  circurt  Can  also 
be  used  in  d#icrambia  many  ^-way  radia  signalt  Firv 
tall  your  kil  oft  with  ihe  hand»om#  tase  A  knob  s«! 
^j^:-7tir.  sa*5 

M>-^:hingca»&  knob  sat.  CSS  112  35 


SHORTWAVE  RECEIVER 


21, 31.  U.  MM 

All  Mode  RECEIVERS 


Bujhj  your  own  mini  ham  stalion.  Sonsitive  aH-modn 
AM,  CW,  SSB  reij^lvof?  use-  direct  coriversion  -iSiiiiign 
wilh  NE602  IC  as  roalur«j  m  QST  and  ARRL  hand- 
bapiki  Very  sensihtw  varactor  tuned  ov«r  enlira  band 
Fti^ly  CA  spoafi*r  vdltfhe  Runs  or^  9V  b^nery  Very 
EASY  to  buOd.  loi*  ol  lun  and  acimtiBnial  ictoi^  tor 
b*gpHVi«roroidpro  Hmm^O^es^maBmLfiaciSmsaam 
set  tor  *«■  liwwd  piui»iiMiijl  looiL 
Yowcftfiicadr  bands  ^TiS 

(Spady  band  MR- 20.  HR^30,  Hn-40  ^«t-BO| 
Matching  c^«  4  btoO  »l.  CtHR  »12.96 


2,6,  10  MTR,  220 
FM  RECEIVERS 


Keep  an  ear  on  the  local  raf»ater  gartg.  montior  the  oopa, 
check  oul  the  Meaihar  or  [ual  plain  Helen  around.  Theta 
eensll  Ive  auperhai  receivers  are  |usi  Iho  tickel  T  hay  \  une 
any  5  MHz  portion  ol  the  band  and  have  $mooih  varador 
tuning,  dual  CDn.version  wilti  ceramK:  tF  fitters.  AI^C.  ad- 
jualabte  squelcft  arid  p^iefMy  ol  speakar  vohifito-  Buna  on 
W  barrery  and  pertorTnarwa  ihM  jivAto  Sla  Ug  figil  For  a 
tompteie  hnestiad  pro  )eiok.  add  tm  iMieMng  caa-  afid 
iknq^  lat  wth  gcfietiid  ^apiiics 
FM  cofWhia'KailiOAe  racaivar  i(ii  SK96 

Specify  bwid:  f^  146  ^m\,  Fm  (flrHi  FRIO  (1  Dn^  FR- 

220 1220  MHi) 
Maljct^ng  cas«  &  luiob  Hf .  Cf  R  112^5 


FM  STEREO  TRANSMITTER 


Run  your  own  vtaraoFMstaitantTrwiRnill  arable  signal 
r  ■  Wit  standard  FM  broadcast  band  ihro(jghoi,il  tbe  houte . 
1  rm  or  rwghborhood  Connects  easily  10  l«w  outputs  on 
CD  piayvf,  tape  declia  etc  Runs  on  9V  MOvy,.  has 
im*f  nac  wfiip  anianna  and  aiftemai  amanna^jpt  A4i  HtM 
case  f«i  tor  a  ''Maien^  tooltf 

FM-iOU  $2i9S 

Malctw^caassai  ^Kl       ..  tl2J& 


AIRCRAFT  RCVR 


Fantastic  r«carv«r  (had  C3ph#«  Vv  wodd  Hrtih  (utt  a 
1 2 '  KilBfinai  Can  racaiw*  any  ^  MHz  poflton^  IhVli  4-!  1 

MHj  TrMt scjperhat lias sfnoiiih twa^iar tuninig  ACC. 
RF  gatf!  conlrd.  pMnly  o*^  speakfi  MAme  and  runa  on  a 
9V  tiafiery  FaaciAalinQ  Scout,  adtooi  or  ckib  profaa 
pro^rirtes  houn  at  lun  kr  #nn  Itw  mosi  sarwus  DXar 
Foe  tt>o  car.  i^onsK^r  our  ahorMkave  cor^ertar  Two 
awrtchable  bands  {In  3-22  hilH/  range),  each  t  MHz 
wlda^lunabte  on  ^our  car  radig  dtat  Add  SDma  inlarast 
to  your  drive  ttomal 

Shortwavs  receiver  ^1,  SRI  S^f?  95 

ShcMlwave  convertef  kit.  SCl  S24.95 

Matching  case  iel  tor  SHK  CSR  S 1 2^  95 

MatcMngcnasMtorSClCSC  S13  9& 


Hear  exdrhrag  aircraft  ■oommupfciliora — pic*  u^  planai 
Lip  10  too  m^sA  imA.t  Raoenas  i  to- 13&  MHz  AM  air 
band,  smtKith  varactof  tuning  superfiat  wilh  AGiC.  ce- 
ramic filler,  adjuisiabie  squetch.  exceileni  seriiSiiiviiy  and 
Icrts  at  speaker  volume.  Flurs  -on  9V  tMiElery.  Great  for  air 
stwws  CK  Ju&t  hanging  around  ttie  alrporti  New  30-pagQ 
maiiual  details  pilot  talk,  too.  Add  caae  lal  lor  "pro" 

ARIM  S34  0& 

Malstwtg  ca^  set  CAA  V12  95 


TETHVS 

A^jV  iff  riH  !(*««**#   ' 


QitlDttt* 


-"  ^-^  PHONE  ORDERS  CALL 

S4sa  •otaci»tfn«vis£a  KUS3Q0 -nrmi-         I^^HT     ■    1  1  mr^^M^JmA^wmm.  WM  MB.  m 

RAMSEY  ELECTRONICS,  INC.  793  Canning  Parkway,  Victor,  NY  14564 


CIRCLE  34  QH  READER  SERVICE  CARD 


-MM 


Number  B  on  your  Feedback  card 


73  Review 


by  Larry  /?.  Antonuk  WB9RRT 


Model  3500 

Frequency  Counter 

Speed,  accuracy,  and  ease  in  a  shirt-pocket  unit. 


Startek  International  Inc- 
398  NE  3eth  St. 
Ft.  Lauderdale  FL  33334 
Tetephone:  (305)  561-221 1 :  (SOOJ  638^8050 
Price  Class.  $250  for  the  basic  unit:  $9-$39 

for  Ihe  optional  acQ@&SQries. 


In  the  old  days,  you  couW  tell  a  lot  aboul  a 
ham  radio  operator  just  by  looking  at  his 
workbench.  A  fast  glance  over  a  ham's  tools 
and  test  equipment  can  quickly  determine  his 
level  of  expertise  and  commitment.  What  do 
you  see?  A  cereal  box  DC  voltmeter  and  a  CB 
SWR  bridge?  (Hmmm.  Not  too  serious.)  A  de- 
cent meter,  an  audio  signal  generator,  and  a 
few  home-brew  gadgets?  (Getting  closer.) 
Eight  or  10  big  mysterious  boxes,  an  oscillo- 
scope or  two  on  a  cart,  and  a  big  RF  frequency 
counter?  (Aha!  A  real  hard-core.)  A  digital  volt- 
meCer  and  a  shirt-pocket  frequency  coun- 
ter. .  . 

A  shirt -pocket  what?  A  shirt*  pocket  fre- 
quency counter.  Those  of  us  wtio  grew  up  with 
SO'pound  boat  anchors  sporting  dancing  Nix- 
ie tubes  and  prescalers  may  find  rt  hard  to 
believe^  but  the  Startek  International  Model 
3500  does  indeed  lit  in  a  standard  shirt  pocket 
(as  does  the  whole  Startek  fine).  Not  only  does 
the  3500  take  up  less  space  than  your  old 
buddy,  but  it's  faster,  easier  to  use,  and  more 
accurate.  How  do  they  do  it? 

Micro  Package— Big  Features 

The  answer,  of  course,  is  modern  technolo- 
gy. The  Model  3500  uses  a  combination  of  LSI 
and  MMIC  chip  technology  to  produce  a 
device  that  is  extremely  sensitive  over  a  wide 
frequency  range.  Like  most  counters,  the  unit 
has  selectable  ranges,  in  this  case  10  Hz  to  12 
MHz  and  10  MHz  to  3.5  GHz.  Unlike  older 
models,  the  3500  selects  a  high  impedance 
mode  for  the  low  range,  aod  a  50  ohm 
impedance  for  the  high  range.  This  eliminates 
the  problem  that  often  occurs  when  Irying  to 
measure  the  frequency  of  a  low-level  oscillator 
in  a  radio.  A  standard  counter  will  load  down 
the  circuit,  killing  the  oscillations.  Even  worse, 
in  some  situations  the  counter  will  load  down 
the  circuit  just  enough  to  vary  the  actual  fre- 
quency of  the  oscillator.  This  produces  a  re- 
spectable*looking  but  eniireiy  incorrect  read- 
ing. The  high  impedance  mode  fixes  both  of 
these  problems. 

The  3500  and  the  entire  Stanek  line  aJI  use 
eight-digit  LED  displays.  The  debate  over 
LEDs  versus  LCDs  will  probably  go  on  forever » 
but  I  prefer  LEDs ,  The  majority  of  radio  service 
work  is  done  in  dimly  lit  areas— basements, 
attics,  hilltop  radio  shacks — where  the  LED 
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The  Startek  Model  3500  frequency  counter. 

outperforms  the  LCD  hands  down.  In  addition, 
in  the  few  instances  where  the  unit  needs  to  be 
used  outdoors,  the  display  is  easily  shielded. 
The  display  resolution  changes  along  with 
the  GATE  switch.  Using  the  EXT  gate  posi- 
tion, you  can  resolve  frequencies  down  to  0.1 
H2  on  the  low  range  and  10  Hz  on  the  high 
range.  One  nice  feature  of  the  3500  is  the 
ability  to  select  three  different  gate  times  (see 
the  table  for  gate  times  versus  resolution).  A 
DISPLAY  HOLD  feature  locks  the  active  read- 
out for  later  reference  or  recording.  Maximum 
input  levels  are  stated  to  be  +10  dSw  and 
+  15  dBm  for  the  low  and  high  ranges,  respec- 
tively. These  values  figure  out  to  10  watts  and 
30  mW,  respectively.  This  means  that  the 
3500  has  a  high  degree  of  overload  protec- 
tion, but  it  doesn't  mean  it's  bulletproof.  It  will 


still  die  if  you  key  your  mobile  rig  directly  inloiL 
However,  it*s  less  likely  lo  become  "deaf" 
from  people  waving  handhelds  next  to  its  an- 
tenna. 

Sensftivfty 

Sensitivity  figures  for  the  3500  are  shown  in 
the  table,  The  review  unit  exceeded  these  v^al- 
ues  across  the  entire  range  of  frequencies. 
This  is  impressive  enough  from  a  lachnical 
standpoint,  but  what  it  means  in  terms  of  actu- 
al use  is  even  more  exciting. 

The  days  of  counter  preamps  are  long  gone. 
Not  only  are  the  Startek  counters  sensitive 
enough  for  any  general  troubleshooting,  they 
also  work  well  for  remotely  monitohng  trans- 
missions. The  350Q  was  able  to  reliably  count 
the  frequency  of  a  2  meter,  5  watt  handheld, 
using  a  rubber  ducky  antenna,  at  150  feet.  A 
50  mW  signal  operating  into  a  one-fool  whip 
could  be  read  at  20  feet.  This  characteristic 
makes  the  counter  a  very  versatile  tool.  Public 
service  monitoring,  surveillance  work,  inter- 
mod  and  interference  problems,  transmitter 
hunting — several  applications  immediately 
become  apparent.  (If  you've  always  wondered 
what  the  frequency  was  at  the  drive-in  wrndow 
of  Bob's  Taco  Stand,  this  is  the  ir^strument  for 
you  J 

Unlike  most  RF  counters,  this  unit  works 
well  down  to  10  Hz.  This  makes  it  useful  for  a 
variety  of  audio  functions  as  well— counting 
CTCSS  (PL)  tones,  checking  DTMF  micro- 
phone frequencies,  and  veri^ing  two-tone  en- 
coder tones. 

Features 

The  Model  3500  comes  with  tfie  basic  sup- 
plies needed  for  day-to-day  use:  a  built-in 
NiCd  supply  and  a  plug-in  wall  charger.  (A 
telescoping  antenna  to  fit  the  BNC  input  jack 
is  available  as  an  option.)  Optional  acces- 
sories include  a  carrying  case,  different 
probes  for  '*in  circuit'*  testirig,  and  a  rubt>er 
duck  style  antenna.  The  NiCd  pack  will  power 
the  unit  for  four  hours  t>efore  recharging. 

The  idea  of  servicing  a  service  instrument  is 
never  foremost  on  one's  mind  when  buying 
one,  but  the  Startek  counter  carries  a  one- 
year  parts  and  labor  warranty.  Due  to  its  size, 
the  unit  will  spend  most  of  its  time  in  a  relative- 
ly safe  corner  of  a  toolbox  or  coat  pocket,  but 
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Range 


Display 


Resofution  &  Gate  Times 


Time  Base  Clock  Frequency 


Accuracy  to  Calibration 


Signal  Input 


Sensitivity  (Typfcaf) 


Hi  Range 


Lo  Range 
Hi  Range 


Lo  Range 
Hi  Range 
Lo  Range 
Hi  Range 


10  Hz 

0.1 

sec. 

1.0  Hz 

1.0 

sec, 

0.1Hz 

10.0 

s^c. 

1.0  kHz 

0.25 

sec. 

100  Hz 

2.5 

sec. 

10  Hz 

25,0 

sec. 

Power  Required 
Battery  Operation 


Model  3500  Specifications 

Overall         10Hz-3.5GHz 
Lo  Range     10Hz^12MHz 
Hi  Range      lOMHZ''3,5GHz 
Bred  LED  digits,  0.28"  (height) 
Auto  decimal  point  placement 
Lo  Range     Gate  Fast 

Slow 
Ext 
Gate  Fast 

Slow 
Ext 
10.000000  MHz/TCXO 
3.906250  MHz,  TCXO 
±0.0001  %  +1  count  LSD,  25-35  DEG/C  typ.  (±  1  ppm  overall) 
Xtalaging      1  PPM /yearly  p. 

1  megohm  impedance       22.0V  max, 
50  oh  m  im  peda  nc©  1 .2 V  max . 

1-10  mV  RMS 
10  MHz-^2  GHz         1-10  mV  RMS 
2-^2.4  GHz       1 0-20  mV  RMS 
2.4-3  GHz       1 5-50  mV  RMS 
9-12  VDC  (9  VDC  @  300-500  mA  adaptor),  auto  polarity 
3-5  hrs.  usage,  16  hrs.  full  charge 
600  mA/hr.  Panasonic  NiCd  batteries 


it's  rugged  enough  to  take  a  fair  amount  of 
dropping.  (The  author's  Model  1500  spent 
most  of  the  summer  up  towers  and  on  rooftops 
aligning  the  230  MHz  IF  of  23  GHz  microwave 
lines,  and  took  quite  a  few  tumbles  In  the  pro- 
cess— a  real  testimony  to  the  physical  quality 
of  these  counters.) 

The  Slartek  3500  is  inexpensive  enough 
and  portable  enough  to  be  used  for  a  variety  of 


purposes.  Frequency  netting  and  calibration, 
general  audio  and  RF  troubleshooting,  provid- 
ing accurate  readouts  for  oider  RF  signal  gen- 
erators—whatever the  use,  the  3500  will  give 
a  vast  amount  of  performance  at  a  very  mod- 
est  price.  The  next  time  you're  at  a  hamfest 
and  someone  wonders  what  frequency  that 
old  commercial  rig  is  on,  just  reach  into  youf 
shirt  pocket. 


First  Oall  Oommunications.inc 

We  are  one  of  the  largest  authorized  distributors 
for  US  TOWER  in  the  United  States.  Well  answer 
your  questions^  we'll  hold  your  hand  every  step 
of  the  way  and  translate  your  summer's  dream 
into  winter's  reality. 

•  USTowers  at  truly  competitive  prfclng. 

•  40  to  89  feet;  arrays  up  to  30  sq.ft. 

Complete  packages  available 

Send  For  Catalog 

Toll  Free:  1-800-HAM-TOWER 


(1-800-426-8693) 

3  Chestnut  Street 
Suffern,NY  10901 


-rrrrr 
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LIFETIME 
WARRANTY 


Quality  Microwave  TV  Antennas 


WIRELESS  CASLE  -  IFT5  -  MMDS  -  ftmatsur  TV 
yiira  High  Gam  5Ddb4+^  <  Tune»bFe  1.9  to  2.7  G«u. 

•  3b-CriannBl  Si^stsm  Comfil'ete  $149.95 

•  12-Channel  System  Complete  $114.95 

•  Call  or  write  (SASE|  tof  "FHEE"  C^talijg 

PHILUPS-TECH  ElECTRONICS 

P.O.  Box  8S33  •  Strattsdale,  fkl  B525Z 

(602)  947-7700  {%^M  Zrtm  all  phone  orders) 
MadefCard  *  Visa  *  COD's  «  duantrty  Pricing 


CIRCLE  2S6  ON  READER  S£ltVICE  CARD 


Sell  YOUR  used  gear 

in  /^  Classifleds . .  . 

Call  Sue  Colbert. 


60d6  dispfay  dynamic  range 

40d&  spurious  rejection 

60  uv  sensit,  i2dB  flatness 

1  KVDC,  1v@  100  MHz  max  input 

as  isolated  by  10pF 

±7%hor  frequency  linearity 


107  SPECTRUM  PROBE 


converts  your  scope  Into  a 
100MHz  spectrum  analyzer 


$249 


dealers  wanted 


30  Day  refund  VISA/MC 

Specifications  &  app.  ideas 

Smith  Design  1324  {Harris 

Dresher,  PA  19025  (215)  643-6340 


THE  SR4  75  COMING 

SIMPLEX  REPEATER 

•ONE  RADIO  SIMPLEX  REPEATER 
•DUAL  RADIO  SIMPLEX  REPEATER 
•DUPLEX  REPEATER  CONTROLLER 
•VOICE  MAIL*AUTOMATIC  VOICE 
IDER*CROSS  BAND  LINK*SPLIT 
SIMPLEX  REPEATER*FULLY  RE- 
MOTE DTMF  PROGRAM  ABLE*  ALL 
IN  ONE  UNIT  AND  MUCH  MUCH 
MORE,.  . 

SEPARATELY  OR 
SIMUI.TANEOUSLY! 

Brainstorm  Engineering 

2948'^  HonoJulu  Ave.  LaCrescenta,  CA  91214 

Call  for  info:  (SIS)  249-4383 

FAX:  (818)  248^0840 


CIRCLE  197  ON  READER  SEJ1VICE  CARD 


NEW  CATALOG 
...WITH  PRICES! 

Big  92  page  BYixll"  Format 


Communications  Receivers 

Portable  Receivers 

Scanners 

Amateur  HF  Transceivers 

VHF-UHF  Transceivers 

HTs  and  Mobiles 

Amateur  and  SWL  Antennas 

Accessories  and  Parts 

RTTY  and  FAX  Equipment 

Books  and  Manuals 


Send 
$1to 


Universal  Radio 

1 280  Aida  Drive  Dept.  73 
Reynoldsburg,  OH  43068 

Tel.  614  866-4267 


CIRCLE  249  ON  READCft  SERVICE  CARD 
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Huinber  B  on  yoyr  Feedback  card 


The  Heli-Hat  Antenna 

An  18'inch  wonder  for  10-1 7  meters. 

by  J.  Frank  Brumbaugh  KB4ZGC 


What  is  compact,  portable,  aod  effi- 
cient? Covers  17  through  10  meters? 
Is  omnJdireciionaK  with  low  angle  radiation? 
Reduces  QRM,  QRN,  and  harmonics?  Has 
one-knob  tuning  for  low  S  WR? 

More  and  more  hams  find  themselves  liv- 
ing in  subdivisions,  apartments,  and  condo- 
miniums where  deed  and  building  restricuons 
make  normal  antenna  installaiions  impossi- 
ble. Hams  in  mobile  home  parks,  and  those 
ranging  the  coumt^  in  motor  homes,  have 
few  options  for  useful  antennas  other  than 
loaded  ventcal  whips— mobile  antennas. 
These  are  useful  for  the  higher  KF  bands,  but 
commercial  versions  are  very  expensive. 
What  they  need  is  an  antenna  with  the  above 
features. 

Although  I  now  have  a  40  meter  dipole  for 
HF  use.  there  have  been  many  times  during 
my  40-plus  years  as  a  rag-chewcr  when  I 
lived  in  locations  where  even  a  whip  antenna 
on  a  balcony  was  frowned  upon.  !  experi- 
mented with  many  different  antenna  configu- 
rations. Some  worked  quite  well.  Others 
were  duds.  The  more-or-less  standard 
dipoles  and  quarter-wave  wires,  even  bent  to 
fit  the  available  indoor  space »  generally  gave 
satisfactory  results  when  properly  tuned. 
However,  even  small  gauge  wires  strung 
around  a  small  apartment  were  sometimes 
noticed  and  questioned  by  landlords^  requir- 
ing elaborate  explantitlnns— lies— which  sel- 
dom were  believed.  What  was  needed  w^as  a 
compact,  effective  HF  antenna  that  could  be 
easily  hidden  in  a  closet  or  attic  when  *' offi- 
cial'* visitors  were  expected. 

Such  an  antenna  should  be  of  a  sizie  that 
could  easily  be  transported  in  an  automobile 
and  rapidly  set  up  in  a  motel  room,  or  even 
put  on  top  of  die  car  for  fixed  mobile  opera- 
tion on  Field  Day.  The  Heli-Hat  Antenna  was 
my  solution  to  this  problem.  It  has  all  the 
features  1  opened  this  article  with! 

Originally  designed  before  WARC  to  oper- 
ate on  10  and  15  meters,  it  has  been  used  since 
then  on  17  and  12  meters,  and  results  have 
been  most  satisfactory.  This  antenna  may 
well  be  of  interest  to  other  hanis  with  similar 
antenna  problems,  or  as  a  *' quick  and  diny** 
Field  Day  antenna. 

Hell-Hal  Antenna 

The  antenna,  illustrated  schematically  in 
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Ti^le.  Taps  vs.  Frequency 

Band,  Maters  Tap  SWH 

17  7  1.1:1 

15  7  1.2:1 

12  e  1.2:1 

10  6  1.1:1 

Kote:  Tap  points  measured  from  bottonn  of  helix. 
The  1 0-meter  tap  Is  for  28.4  MHz  and  may  vary  at 
higher  frequencies.  Taps  for  other  bands  are  for 
centers  oj  bands. 


TOP  M*T 


HEUX 


RF   GFtOUND   WIDES 


Figure  L   Heli-Hat  antenna  schematic 
diagram. 


Figure  2.  Cormruction  demils  of  (he  Heli-Hat, 


Figure  1 ,  covers  the  17^  15,  12  and  10  meter 
bands.  It  includes  one-knob  tuning  so  SWR 

can  be  reduced  welt  below  L5:l— usually 
1.1:1  or  1.2:1,  making  it  compatible  with 
modem  solid-state  transceivers.  It  is  com- 
pact,  fitting  into  a  space  approximately  18 
inches  high  and  !8  inches  in  diameter.  With 
the  top  hal  removed  il  takes  up  about  as 
much  space  as  two  loaves  of  bread  stiiked 
end-lo^end. 

Ba^iically,  the  antenna  is  a  tuned,  top- 
loaded  helix.  A  portion  of  the  base  of  the 
helix,  tuned  by  a  100  pF  variable  capacitor, 
resonates  at  the  operating  frequency  and 
simultaneously  presents  a  nonreaclive  50 
ohm  load  to  the  transmitter  or  transceiver. 
The  upper  portion  of  the  helix  is  tuned  by  the 
effective  capacitance  of  the  top  hat  at  the 
operating  frequency.  The  entire  antenna 
structure  radiates. 

This  is  a  high-Q  antenna,  so  it  exhibits  a 
relatively  narrow  bandwidth.  This  requires 
slight  adjustment  of  the  tuning  if  a  large  fre- 
quency excursion  is  made,  especially  on  the 
15  and  10  meter  bands.  A  major  advantage  of 
such  a  high-Q  antenna  is  that  it  rejects  any 
harmonic  energy  which  may  be  present  on 
transmit .  and  on  receive  it  reduces  the  level  of 
signals  near  the  operating  frequency  in  a 
manner  similar  to  the  way  a  peaked  filter 
hinctions.  Not  only  will  this  antenna  reduce 
QRMt  it  also  reduces  QRN  to  a  great  extent 
because  of  its  narrow  bandwidth. 

The  base  of  the  helix  must  be  grounded  for 
RF.  In  most  indoor  installations  this  can  be 
best  accomplished  by  attaching  open-ended 
quarter- wave  length  wires  to  the  ground  con- 
nection, a  solder  lug  on  one  of  the  screws 
holding  the  RF  connector  to  the  antenna  base. 
Ground  wires  can  be  stretched  out  while  op- 
erating, and  rolled  up  and  stowed  with  die 
antenna  when  not  in  use. 

For  operation  on  all  four  HF  bands,  the 
four  wires  should  be  cut  to  13  feet  7  inches; 
1 1  feel  7  inches;  9  feet  10  inches;  and  8  feci  6 
inches,  respectively,  for  the  17, 15.  12  and  10 
meter  bands.  Four  separate  insulated  wires 
can  be  used ;  or  two  pairs  of  2-conductor  speak* 
er  wire,  or  even  a  length  of  4-wirc  telephone 
cable  such  as  that  used  indoors.  Each  wire 
should  be  cut  to  the  length  specified,  and  one 
end  of  alt  wires  connected  to  the  ground  lug  on 
the  50-239  RF  connector  on  the  antenna, 

Cominued  on  page  35 


INTEaiSiATIOISlAL  IIMC 

FREQUENCY  COUNTERS 

GREAT  NEW  MODELS  -  SUPER  LOW  PRICES 


■  StarCab™ 

ALUMINUM  CABINET 

■  8  RED  LED  DIGITS 
m  3  GATE  TIMES 

■  DISPLAY  HOLD 

■  MMIC  AMPLIBERS 

■  3-5  HR  BATTERY 

■  Nl-CAD'S  &  ADP 

■  YEAR  WARRANTY 

■  MADE  IN  USA 


10  HZ  to  3.5  GHZ 


G*^^ 


THE  NEW  MODEL  3500 

FROM  THE  ORIGINATOR  OF  THE  "HAND  HELD" 
COUNTERS  IN  THE  StarCab*  STYLE  CABINETS. 
WITH  EXPERIENCE  PRODUCING  OVER  TWO 
DOZEN  SUCCESSFUL  FREQUENCY  COUNTER 
MODELS  SINCE  1975,  FRED  HUFFT-  W4PLM 
HAS  DESIGNED  THE  3500  WITH 
UNPRECEDENTED  FREQUENCY  RANGE. 
FEATURES  AND  QUALITY  IN  A  VERY 
AFFORDABLE  "POCKET  SIZED"  COUNTER. 

COMPUTER  DESIGN  AND  STATE  OF  THE  ART 
COMPONENTS  PROVIDE  UNCOMPROMISEO 
RELIABILITY  AND  PERFORMANCE. 


^flr. 


11^ 


"^'ta 


«^AC|. 


"i4  to 


**rro 


^SOo 


**ot# 


A  VERY 

SPECIAL 
OFFER 


$ 


MODEL 

1 500A 

66 


Buy  this  quality 

for  only  $66.  when 
following  items; 


1500  MHZ  Counter 
purchased  with  the 


66.00 


1 500A  FREQ  COUNTER  $^»:O0 
INSTALLED  NI-CAD  PACK  20.00 
1 1 0VAC  ADP/CHARGER  9.00 

12VDC  AUTO  ADP/CHGR        9.00 

VINYL  CARRY  CASE  12.00 

TELESCOPING  ANTENNA      12.00 


#30-15      $15H)tJ    128.00 

ONLY  $128.  FOR  ALL  6  ITEMS 

TO  SUBSTITUTE  l*«3DeL    1S00HS  OnOER  #SO-HS  $175. 

2500  #SO-2£      225. 

S500  #SO-3e       265. 


^-♦^Tj 


«4rt 


4^ 
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FIND  FREQUENCIES  FAST 

wjih  any  of  [hese  great  pocket 

sized  coumers,  available  for  immediate 

delivery  from  STARTEK,  Absolutely  the  best  values 

in  the  Industry,  from  the  1500A.  now  only  $89..  to  the  new 

2500  &  3500.  These  new  full  range  counters  feature  a  1  megohm  fnpui  10  Hz  to 

12  MH2,  a  50  ohm  RF  input  10  MHz  ro  2.4  GHz  /  to  3.5  GHz  for  the  3500.  The 

2500  &  3500  both  feature  MMiC  amplifiers  for  maximum  sensitivity,  three  gate 

times  for  maximum  display  resolution  of  .1  Hz  to  12  MHz  and  10  Hz  lo  2400  & 

3500  MHz,  a  DISPLAY  HuLD  switch  and  LED  indicator  to  hold  a  reading  and 

suspend  gating  until  turned  off.  Our  DISPLAY  HOLD  switch  works  properly,  it 

does  not  change  the  GATE  salDClJon  when  turned  off,  like  some  competitive 

units.  All  of  our  counters  use  LSI  circuitry,  sub-miniaturized  components  and  low 

Sower  design  for  portable  operation  of  3-5  hours  from  internal  600  mA/Hr  NiCad 
atteries.  For  ULTRA  HIGH  SENSmviTY  the  1500HS  can't  be  beat  with  typical 
sensitivity  of  <  .5  to  <  1  mV  RMS  from  10  MHz  to  500  MHz.  Our  1500A  offers 
great  quality  and  performance  at  minimal  cost.  All  counters  have  a  full  year 
parts  &  laoor  limited  warranty.  Chock  out  our  VERY  S PEDAL  OFFER  for  any 
model  packaged  with  several  of  our  most  popular  accessories. 


^lAL        JX  tH 


ssoaooDO 


1.6  GHZ  PRESCALER  -  AMP 
&  SIGNAL  BAR  GRAPH 

Esfiend  range  of  any  counter 

capable  of  counting  16  MHZ 
Of  higher  to  1600  MHZ  with 
super  sensitivity  of  1-5  mV  typ. 
10  segment  LED  BAR  GRAPH 
displays  RF  signal  strength. 
StarCab™'  aluminum  caturwt. 
1 10  VAC  adaptor  included. 


MODEL    AP-90 
FACTORY  ASSEMBLED 

1  YEAR  WARRANTY 


$99 


IBOOA 

ECONOMY 
MOOB. 

MSOO  MHZ 

2  GATE  TIMES 

LESS  NI^CADS 
iACAOP 

$89* 


^BOO  HS 

ULTRAHIGH 
SENSITIVITY 

1  MHZ- 
I5O0  MHZ 

Z  QATE  T»yiES 

Di^LAY  HOLD 

$159. 


esDo 

FULL  RANQ£ 
-i^Yii-Z  INPUT 

3^00  MHZ 
3  QAT€  TIMES 
DISPLAY  HOLO 

$210. 


EXT  RANGE 
^-Hi-Z  INPUT 

10  HZ. 

3SD0  MHZ 

3  QATE  TIMES 
DISPLAY  HOLD 

$250. 


■  OPTION6fiorthft160OA 

§BPAB    NiCads  for  1500A  (installed)  $20.00 

iAQ-lfi     1 10  VAC  adp/chgr  for  X  500A  BM 

■  ACCESSORIES  fef  cH  mcNMt 

#TAM    Tdoecoping  BNC  anienn*  12.00 

MMOO  600  MHZ  Rubb#r  Duch-eNC  29.00 

fCC-00    Black  vinvl  zipper  carry  c«ia  12.00 

#OC-€90  12VDC  Aiito  ad apl or/charger  9.00 


m  PROSES 

#LP-25    Prob©,  Low  Pass/Audio  S22-00 

use  with  2500  &  3500. 

Annnuaitts  RF  noise. 
fP-110   Probe*  fr^q  counter  or        39.00 

scope  U9Q,  1X.  10X* 

200  MHZ  scope  U99. 


NEED  MORE  INFO  -  CALL        ORDERS  ONLY  -  TOLL  FREE 

HAL  MANDERY'  KK4UN  SH\i%      A^fi      fiACIl 

SALES  ENGJNEER  OWl#*0*10"OWaW 


IfMTEnMATTOfVAL  tfMC 


398  NE  3ath  ST.,  FT,  LAUDERDALE;  FL  33334 

FAX    (305)561-9133 


INFORMATION   {305)561-2211 

TERMS:  Shipping-handling  charges  for  Florida  add  $4  +  tax, 
US  &  Canada  add  5%  ($4  min.  $6  max),  all  others  add  10% 
or  lotaL  COO  fee  $3.75.  Payment  by  VISA,  MC.  DISCOVER, 
COD  for  CASH  or  MO,  Prices  and  specifications  are  subject 
to  change  without  notice. 
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CIRCLE  24 7  ON  M£AI>ER  SERVICE  CA^D 
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HF  Equipment  Regular  SALE 

lC-7ei  Xcvr/ps/tuner/scope  •SpecmltSWOQ  5039 


IC-765  Xcvf/ps/key&f/tuner $2692.00  2399 


IC'751A  9-band  xcvL, x.. J  MHz « ..41699.00  1219 

PS-35  Internal  power  supply.. .....219.00  209'*^ 

FL-63A  250  Hz  CW  lifter  (1st  IF]  .^^ 59,00 

FL-52A  500  Hz  CW  filter  (2nd  iF) ....  115.00 

Fb53A  250  Hz  CW  fitter  (2nd  B ,  115.00 

FL-7Q  2.8  kHz  wide  SSB  filter 

IC-735  HF  xcvr/SW  r€vr/mic........,.^, 

PS'55  External  power  supply 
AT- 1 50  Automatic  antenrta  tuner ... 
R^32A  SOO  Hz  CW  titter ^„„..,„. 


...  59.00 

1149.00  899^^ 
219,00  299^' 
445.00  339- 
..  69  00 


EX-243  Electronic  keyer  unit 64.50 

IIT-30  Tone  encoder, , 18.50 


IC-725  HFxcvT/SWrcw  .„.......,...„ m^MO  153^^ 

AH-3  Automatic  antenna  turner 489.00  44t" 

JC^726  10'i)andxcvrw/6m 1299.00  10B3 

HF  Accessories:  Regular  SALE 

IC-2KL  HF  solid  state  amp  w/ps $1999.00  1719 

IC-4KI  HF  1  kw  amp  w/ps  •  SpeciaL.  6995.00  5893 

EX-e27  Auto  antenna  selector ...315.00  279^* 

PS- 1 5  20A  external  power  supply 175,00  169^ 

PS-30  Syslems  p/s  w/cord,  6  pin  plug  349.00  32S^= 

SP-3  External  '^p akw  ,       fi^  fin 

SP-7  Small  externa!  speaker ,„ 51.99 

CR'64  High  stab.  ref.  xtah  751  A.  etc 7i00 

SI^-6  Desk  infcrophone .»- ^7,95 

SM-8  Desk  inic;  two  cables,  scan ,  89.00 

AT'5D9  500w  9  band  auto  ant  tuner 539,00  539^= 

AH-2  8-band  tuner  w/mount  A  whip.....  75S.00  989^^ 

Accessories  for  IC-7i1/7SS/7S5/72e/725  •  CALL 


NhS!*fC<ird 


tfjor"* 


ICOM 


if  Large  Stocks 

•  Fast  Service 

•  Top  Trades 


VHF/UHF  Base  Transceivers  Kegutar  SALE 
IC-275A  25w2niw/ps-CtefiOff/„..  $1299,00  1129 
IC^275H  lOOw  2m  FM/SSB/CW, 1399.00  1219 

IC-475A  25w440MHzw/ps»C/ff5fiO£^/  1399.00  1329 
IC-475H  lOOw  440  RWSSB/CW „J599.00  1399 

IC-i75A  25w6/10mKcvf/ps  ..„.,™,«J399.00  1139 
IC*575H  25wl0ftw6/iOmxcvr.«_™  699.00  1329 

IC-1275A  lOwliGHzFWSSB/CW ......  J  849.00  1619 


VHF/UHF  Ff^  Transceivers         Reguf^r  SALE 

IC-223A  25w  2m  FWOP  mic „...„,™$423.00  369^ 

JC~223H  50w  2m  FM/nP  mic „....,...  462.00  37S^ 

IC^44aA  25w440  FM/TTP  •  Ctaseaut ....  599.00  379^ 

IE-443A  35w  440FM  xcv?mP „.™..,.563.00  399*^ 

IC-1201  iOw  1.2GHz  FI\fl/SSB/CW»™..J849.0Q  719® 

Dual  band  FM  Transceivers       RegutBr  SALE 

IC-2410A  25w  ?m/440  FM/TTP  mic ......  $855,00  743^ 

IC-241flH  45w  2ni/35w  440  FM/nP  mic  899,00  7e3»* 

IC-322DA  25w  2my440  FWl/TTP  mic 659  00  579^ 

IC-322QH  45w  2m/35w440  FM/HP  mic  699,00  609^^ 

IC^2500A  35w  440/1  Ow  L2GHz  FM 999.00  86^ 

Multi-band  FM  Transceiver        Regular  SALE 

iC-901  50w  2m/35w  440MHz  FM  Kcvr ..  $999.00  8B9» 

tlX-R91A  Sroad  band  receiver  unit  .....389.00  359^ 

IJX-19A  lOw  iOm  unit.. 299.00  279'^ 

UX-59A  I0w6munit.. 349.00  329^^ 

UX-S92A  2(Ti  SSB/CW  module.  „..,„...  599.00  549^^ 

UX-39A  25w  220MHz  unit „.„....  349,00  329^^ 

UX^129A  lOw  1.2GHz unit. ._..549,00  509^ 

IC-973A  25w2m/430MHz transceiver ..2895,00  2029 

IC-970H  45w  2in/43G  MHz  transceiver .  3149,00  2729 

aX-R96  50-905  MHz recetve  unit.....,., 389.00  349^ 

UX-97  12GHz  band  unit ,... 999  00  163^ 

VHF/UHF  Mobile  Antenna  Reguiar  SALI 

AH^32  2m/440  Dual  Sand  mobile  art! S39.0O 

AHB-32  Trunk  lip  mount .„  35,00 

Larsen  PO-K  Roof  mount 23.00 

Larsen  PDTLM  Trunh-lip  mount 24,70 

Larsen  PO-MM  IVlagnetic  mount 28,75 

VHF/UHF  Repeaters  RBgaiar  SALE 

RP-152fl  2m  25w  repeater .$2229,00  1949 

RP-2210  220MHz  25w repeater............  1649  00  1449 

RP-402n  440MHz  25wrepeatef 2299.00  2D09 

RP-*020/50W  440MHz  5Qw  repeater....  Z499.0O  2183 
RP-1220  1.2GH2  10W repeater.,,.,,, 2599.00  2269 


Order  Toll  Free:  1-800-558-0411 


Handhelds  i^t^r  SALE 

lt-02AT/HigtiP(wwf  2m ,,.$409.00  2t9« 

tC-2SA  ZiTjKr..™^„„..419.W  2I9« 

(D  2SAT  Zm/nP_ 439.00  319» 

IC-2SRA  2m/25~905MKz  r  599.00  509" 
IC-24AT  2fn/440MHz/rTP  ,565.00  419" 

IC4SAT  220MHz  HT/nP 449.00  299"^ 

iC'4SAT  440MHz HT/TTP ... 449.00  299*^ 
IC-4SRA  440MKz/25*905  rx  599.00  5D9» 

IC-2fiAT  Zm  HT/nP ..™  429.00  319^^ 

IC-4SAT  4J0MH2/rTP_._  449.00  31^ 
IC'12fiAT  1.2GH2/TTP,.., 
IC-W2A  2m/440HT„«^ 

Atrcraft  band  hiandhelds 
A-2  5W PEP  Synth  aircraft  KT........ 

A-20  aircraft  HT  w/VOR  *  Closea&t....  625.00  499^ 

A-21  Navicofti  Plus  A[rcraftHT.._..  660.00  599'^ 

For  information  and  Prices  on  accessories 
.^  far  iiandlields  listed  above  «  CALL 


,  529.00  329» 
.  629,00  529« 

Regular  SALE 
525.00  479^ 


Shortwave  Receivers  Regular  SAif 

R-1  100kHz4.3GlbAM™fianclheldi6240O  539« 

R-71A  100ld1z-30MHz  rcvr.-„..„ 999.00  BB9» 

RG-1 1  Infrared  remote  controller,,,....  70.99 

FL-32A  5O0  Hz  CW  fitter. 59.00 

FL-63A  250  Hz  CW  fitter  (1st  IF) 59.00 

FL-44A  SSB  filter  (2nd  in 178.00  169^^ 

EX^257  FMunIt 49.00 

EX-310  Voice  synthesizer 59.00 

CR-64  High  statility  oscillator  rtal.....  79.00 

R-72  30kHz-30MHzSW  receiver  972.00  829« 

Accessories  for 
R-1/R-72/R-1IKI/R-3000 
CALL    ._. 


R- 1 QO  lOOkHz- 1  .S56GHZ  AM/FM.  12vdc  707.00  599^^ 

R70O0  25MHz-2GHzr0cervef,^_,.-.  1199.00  1029 
RC-1 2  Infrared  remote  controfter .......  70,99 

EX-3IQ  VoEce  spthesizer -^ .59.00 

TV-fi?00[IAWuritl _.„__«_.  139,00  IM* 

SP-3  External  speakH-..^.......^. ^.  65.00 

CK-70  (EX-299)  12V  DC  optiofi ,.,  12.99 

MB-12  Mobile  mount ..,..  25.99 

R^SOflO  100kH?-2GHz  all  mode  rec.  $5459.00  4B39 

All  Prices  are  subject  to  change  without  notice. 


»®  Over  35  Years  in  Amateur  Rstlio 

HOURS  «Mon-Fri  9-5:30;  Sat  9*3 


(^  Orders /Trades  •  Call  Toll  Free 


FAX:  (414)  358-3337 


AMATEUR  ELECTRONIC  SUPPLY 

5710  W.  Good  Hope  Road;  Milwaukee,  Wl  53223  •  Phone  (414)  358-0333 


AES    BRANCH  STORES 


ABC     DDAKI/^U  OTrtDce  Associate  Store 


"«'      "■■"■'"*'■■»-■  ^' *•-'-'  CHICAGO,  Illinois  B9630 

WtCKLIFFE,  OKio  44092    ORLANDO,  Fta.  12693   CLEARWATER,  Fla.  34t2S  LAS  VEGAS.  Nev.  8910G  ERICKSON  COMMUNICATIONS 

2894D  Euclid  Avenue       621  Comnionweatth  Ave.           1B9B  Drew  Street  1D72  N.  Ranctio  Drive             5456  N.  Milwaukee  Avenue 

Phone  (216)  585-7383        Phone  (407)  894-3233         Phone  (313)461-4267  Phone  (702)647-31 14                Phone  (312)  631-5181 

1-800-321-3594     1-800-327-1917      No  Toll  Free  Line  1-800-634-B227          1-800-621-5802 


Continued  from  page  32 

WARNING:  ^hen  inmsmming,  the  entire 
antenna  strucfure  as  we!!  as  the  open  ends  of 
the  ground  wires  will  exhibit  high  RF  voltages 
which  can  produce  hums  if  mucked.  Be  cer- 
tain  your  installation  is  protected  from  being 
touched  by  children  or  pets. 

Finding  The  Parts 

New  copper  tubing  h  mther  expensive,  but 
the  length  required  should  noi  break  any 
ham*s  budget.  Scrap  tubing,  copper  or  alu- 
minum, is  often  available  for  little  or  nothing 
at  businesses  involved  in  manufacturing  and 
installation  of  refrigeration  ami  heating/air- 
conditioning  systems.  The  tubing  I  used  was 
obtained  from  an  air-conditionifig  installer 
for  $2.00.  U  is  also  often  possible  to  locate  a 
sufficient  length  of  cable  TV  hard-line— 
spool  ends  containing  as  much  as  80 or  90  feet 
are  usually  discarded — and  if  you  explain 
your  intended  tise  to  one  of  the  technicians, 
you  probably  can  get  as  much  as  you  need 
free  of  charge.  Although  copper  tubing  is 
bc5t,  aluminum  can  be  used  in  constructing 
the  HeEi-Hat  antenna. 

The  100  pF  variable  capacitor  I  used 
has  0.03-inch  plate  spacing «  which  is  OK 
for  up  to  100  watts.  For  500  watts  a  plate 
spacing  of  0.05  inches  is  recommended, 
and  up  to  0.1 -inch  spacing  for  maximum 
legal  power.  My  capacitor  came  from  the 
lowest  depths  of  my  junk  box.  It  is  odd,  with 
trapezoidal-shaped  siaior  plates,  removed 
long  ago  from  some  esoteric  military  "'boat 
anchor," 

Fair  Radio  Sales,  P.O.  Box  1105,  Lima 
OH  45802,  has  a  broad  selection  of  surplus 
variable  capacitors  at  prices  ranging  from 
SL25  to  several  dollars.  (New  variable  ca- 
pacitors bear  prices  that  equal  a  day's  wages 
or  more!  Surplus  is  better.)  However,  before 
spending  scarce  dollars,  check  with  local 
hams  and  the  flea  markets  at  hamfesis  for  a 
suitable  capacitor.  Also,  Radiokii  at  P,0. 
Box  973,  Peiham  NH  03076,  tel:  (603)  635- 
2235 ,  carries  a  number  of  suitable  capacitors . 
Two  good  candidates  are  their  model  number 
284130  for  higher  power,  and  number 
23  lOOMK  for  under  100  wans. 

Aluminum  sheets  two  feet  square  are  often 
available  in  hardware  stores  as  ** Reynolds* 
Do-it  Yourseir*  supplies.  Hardware  and 
building  supply  stores  also  usually  have  two- 
foot- wide  aluminum  flashing  for  sale.  Either 
will  be  suitable  for  the  top  hat>  which  is  18 
inches  in  diameter. 

Scrap  PVC  pipe  and  wood  for  the  antenna 
base  may  often  be  found  in  scrap  piles  behind 
hardware  and  building  supply  stores,  al- 
though the  short  length  of  pipe  needed  should 
cost  less  than  a  dollar  purchased  new.  It  can 
be  either  larger  or  smaller  in  diameter  than 
that  specified  herein.  Its  only  function  is  to 
provide  stability  to  the  tubing  helix. 

Consiruction 

The  helix  consists  of  15  turns  of  5/16-inch 

copper  tubing  about  4-3/4  inches  in  diameter^ 
with  the  mrns  evenly  spaced  over  a  length  of 
14  inches.  The  total  length  of  tubing  is  about 
19  feet.  The  helix  was  formed  by  winding 


around  a  cardboard  tube  about  3-1/2  inches  in 
diameter,  springing  to  its  final  diameter  when 
removed  from  the  cardboard.  Ends  of  the 
tubing  are  flattened  and  drilled  to  accept  long 
machine  screws,  then  slipped  over  the  PVC 
pipe  and  bolted  through  it.  The  pipe  is  about 
18  inches  long  and  about  2  inches  in  diame- 
ter. 

NOTE:  The  dimensions  given  are  those  of 
my  antenna.  You  may  make  any  changes 
within  reason  in  any  of  these  dimensions. 
Tubing  of  larger  or  smaller  diameter  can  be 
used;  overall  tubing  length  can  be  greater 
or  a  bit  less.  Helix  diameter  can  be  reduced 
and  length  extended.  The  result  of  such 
minor  changes  may  change  the  position 
of  the  tap  jKrint  for  one  or  more  bands  but 
otherwise  should  make  no  important  dif- 
ference. 

The  top  hat  is  an  18-inch  diameter  disc  of 
aluminum  sheet  with  an  area  of  over  254 
square  inches.  It  need  not  be  round  as  long  as 
the  area  is  close  to  254  square  inches.  The 
effective  capacitance  of  the  top  hat  is  impor- 
tant to  both  the  frequency  range  covered  and 
to  the  Q  of  the  antenna. 

The  top  hat  can  be  attached  to  the  top  of  the 
PVC  pipe  with  epoxy  or  hot  glue.  A  ground 
lug  attached  to  the  underside  of  the  tip  hat 
near  the  PVC  pipe  is  used  to  connect  a  short 
wire  jumper  between  it  and  the  top  of  the 
helix. 

The  lower  end  of  the  FVC  pipe  can  be 
mounted  on  a  shon  piece  of  wood*  plywood 
or  plastic^  using  brackets  and  machine 
screws.  It  may  also  be  attached  with  epoxy  or 
hot  glue,  although  this  w  ill  not  produce  a  very 
strong  joint. 

The  tuning  capacitor  must  have  both  rotor 
and  stator  plates  insulated  from  ground  be* 
cause  it  is  in  scries  with  the  RF  from  the 
transmitter  or  transceiver  and  the  lap  on  the 
helix.  Either  a  length  of  insulating  shaft  or  a 
large  plastic  knob  must  be  used  on  the  tuning 
capacitor  shaft,  which  will  be  '*hot"  with 
RF.  Mount  the  capacitor  on  the  base  near  the 
PVC  pipe. 

An  SO-239  RF  connector  can  be  connected 
to  a  bracket  attached  to  the  antenna  base  near 
the  tuning  capacitor.  Mount  a  ground  lug 
under  two  of  the  screws  holding  the  connec- 
tor on  the  bracket.  Connect  a  wire  jumper 
from  one  ground  lug  to  the  base  of  the  helix. 
The  other  ground  lug  is  the  connection  for  the 
four  RF  ground  wires  mentioned  earlier. 

Connect  a  wire  jumper  between  the  center 
terminal  of  the  S(3-239  to  either  the  rotor  or 
stator  of  the  tuning  capacitor.  Solder  both 
connections. 

Strip  some  insulation  from  both  ends  of  a 
flexible  stranded  wire  of  AWG  #16  or  larger 
and  about  10  or  12  inches  long.  Connect  one 
end  to  the  unused  terminal  on  the  tuning  ca- 
pacitor,  and  solder. 

Connect  a  spring  clip  to  the  other  end  of 
thi.s  wire.  An  alligator  or  crocodile  clip  may 
be  used,  but  a  small  spring  clip  of  the  type 
used  on  automobile  jumper  cables  and  battery 
chargers  works  best.  This  clip  is  used  to  es- 
tablish the  tap  point  of  the  helix  for  each 
band^  and  must  make  a  solid,  low  resistance 
coimeciion. 


Operation 

Attach  the  ground  wires  to  the  unused  sol- 
der lug  on  the  SO-239  connector  and  stretch 
them  out  more-or-less  in  a  straight  line.  Us* 

ing  a  coaxial  jumper,  connect  the  RF  output 
of  yotir  transceiver  or  transmitter  to  the  SO- 
239  on  the  antenna,  providing  your  rig  in- 
cludes a  means  for  monitoring  SWR.  If  it 
does  not,  an  SWR  meter  must  be  connected 
between  the  transmitter  or  transceiver  and  the 
antenna. 

If  you*ve  followed  the  measurements  given 
in  this  article  closely*  position  the  tap  on  the 
helix  as  indicated  in  the  table.  If  your  antenna 
differs  in  diitiensions,  the  proper  tap  point 
must  be  determined  experimentally. 

Apply  10  to  25  watts  to  the  antenna  and 
adjust  the  tuning  capacitor  for  the  lowest 
SWR.  In  some  installations  it  may  be  neces- 
sary to  move  the  tap  point  on  the  helix  one- 
half  to  one  turn  higher  or  lower  to  achieve  an 
SWR  of  1 . 1  or  I  ;2,  although  if  the  SWR  is  at 
least  below  1,5:1,  modem  solid-state  rigs 
will  operate  satisfactorily. 

Monitor  the  SWR  when  you  change  fre- 
quencies  or  bands,  and  change  the  tap  posi- 
tion and  adjust  the  tuning  capacitor  as  neces- 
sary to  maintain  low  SWR. 

Coneluston 

The  Heli-Hat  antenna  is  omnidirectional 
and  radiates  much  of  the  RF  at  the  low  verti- 
cal angles  best  for  DX,  It  is  a  high-Q  antenna 
with  a  narrow  bandwidth  around  the  operat- 
ing frequency,  resulting  in  the  reduction  of 
QRM  and  QRN  on  receive,  and  greatly  re- 
ducing the  level  of  any  harmonic  energy  that 
might  be  present  in  the  output  of  the  transmit- 
ter or  transceiver.  It  covers  all  four  ham 
bands  from  17  through  10  meters  and  is  easily 
tuned  for  a  very  low  SWR.  The  antenna  is 
easily  set  up  indoors  or  out,  and  is  easy  to 
conceal  when  not  in  use.  It  can,  in  many 
cases,  be  constructed  wholly  from  scrap. 

Although  the  Heli-Hat  antenna  was  de- 
signed to  cover  only  the  four  highest  HF 
bands,  theory  suggests  it  also  could  be  tuned 
on  6  meters,  and  possibly  2  meters  as  well,  by 
tapping  the  helix  closer  to  ground.  Not  hav- 
ing equipment  for  these  bands.  I  was  unable 
to  check  for  operation  on  these  fr^uencies. 

Too,  if  the  helix  is  made  from  a  longer 
length  of  tubing,  and  perhaps  has  a  larger  top 
hat,  it  should  be  possible  to  extend  the  lower 
frequency  limit  to  include  the  20  meter  band 
without  making  the  antenna  much  larger. 

Although  the  Heli-Hat  antenna  is  not  in- 
tended to  compete  with  a  6-element  mono- 
band  beam  on  a  1 00-foot  tower,  it  will  give  a 
good  account  of  itself  on  the  four  ham  bands 
for  which  it  was  designed,  especially  on 
crowded  bands  where  its  high  Q  is  a  distinct 
advantage. 

This  antenna  also  can  be  a  starting  point  for 
experimentally  minded  hams  who  may  be 
interested  in  modifying  it  to  cover  other  fre- 
quency ranges. 


You  may  write  J.  Frank  Brttmbaugh  KB4ZGC 
at  1812  Marilyn  Ave. ,  Bnuienton  FL  34207- 
4743^  Please  enclose  an  SaSE  if  you  request 
Infarmation. 
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73  Review 


by  Bill  Clarke  WA4BLC 


fiumber  10  on  your  Feedback  card 

Sotarcon 
7134  Railroad  Street.  P.O.  Box  176 

Holland  OH  43528 

Telephone:  (800)  445^991 

Price  Class:  S75 


The  Solarcon  A-99  Antenna 

A  very  economical  vertical  for  10-17  meters! 


A  while  back  I  was  reading  one 
of  the  ham  magazines  and 
saw  an  advertisement  Ihat  really 
piqued  my  interest.  II  said, 
"World's  top  performing  fiber- 
glass omnidirectiona!  base  station 
antenna,"  then  went  on  to  say  that 
It  operates  12-10  meters.  This 
was  too  much  to  let  pass  by,  so  I 
sent  for  one. 

The  box  amved  via  UPS  and 
inside  were  three  pieces  of  fiber- 
glass-covered tubufar  antenna,  I 
also  found  an  instruction  sheet 
and  a  few  other  papers.  I  quickly 
went  about  getting  the  antenna  irrr 
to  the  atr  for  testing. 

Assembly 

This  antenna  *s  easy  to  assem- 
bie.  The  three  pieces  screw  into 
each  other  and  the  bottom  of  the 
antenna  has  a  metal  sleeve  which 
is  then  attached  to  a  tower,  post, 
or  mast  with  U*boits.  Coax  is  at- 
tached to  a  weather-prolecied 
connector  in  the  center  of  the  an- 
tenna's base. 

For  the  first  few  days  of  evalua- 
tion,  I  bolted  the  antenna  to  an 
eight-foot-tongp  two-inch-diameter 
wood  rod  and  tied  it  to  the  side  of 
my  tractor,  which  was  then  parked 
about  75  feet  from  the  house. 

I  ran  a  piece  of  RG-8X  from  the 
antenna  into  the  shack  and  tuned 
up  on  10  meters.  The  band  was 
semlHSpen  so  i  called  a  CO  and 
was  immediately  answered.  From 
there  on  1  played  DX  the  rest  of  the 
day.  By  the  time  the  bands  went 
out  I  had  worked  about  40  coun* 
tries,  all  with  nice  QSOs,  Most  inv 
pressive  for  an  IB-foot  piece  of 
white  fiberglass. 

On-the-AIr 

H  worked  fine  on  10  meters.  Af* 
ter  all,  that's  right  next  to  1 1  me- 
ters (the  A-99  was  originally  de* 
signed  for  the  Citizens  Band}.  It 
should  work  there.  The  SWR  was 
below  1.2:1  below  29  MHz.  The 
next  day  I  operated  on  12  meters 
(SWR  1.8:1)  and  was  pleased  to 
find  that  the  antenna  performed 
as  wall  on  12  as  it  did  on  10,. 

Towards  the  end  of  the  day  I 


Figure.  Diagram  of  the  Solarcon  A-99  antenna, 
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became  bored  with  12  and  decided  to  see 
what  other  surprises  the  A-99  held.  I  put  the  rig 
on  17  meters  and  heard  alt  kinds  of  activity — 
the  band  was  in  very  good  shape. 

The  antenna  loaded  with  a  2.5:1  SWR.  My 
rig  can  handle  this,  but  I  smoothed  it  out  with  a 
tuner  and  went  to  calling  CQ.  Just  like  on  1Q 
and  12  meters,  I  got  responses  from  all  over. 

To  make  a  long  story  short.  I  have  now 
pfayed  with  this  antenna  for  about  four  weeks 
and  have  found  that  it  works  very  well  on  17 
through  1 0  meters.  It  won't  make  it  down  to  20 
meters  or  below,  however. 

My  testing  was  done  wfth  and  without  the 
optional  radial  kit.  !  could  find  no  particular 
difference  in  performance  either  way,  al- 
though there  were  some  very  minor  changes 
in  the  SWR  curves. 

A  Best  Kept  Secret 

In  talking  with  European  hams.  \  discovered 
that  many  of  them  were  using  CB  antennas  of 
one  type  or  another,  and  that  this  praclrce  was 
not  onfy  economicai  bol  easy  as  well,  and 
prevented  visual  intrusion  complaints  from 
the  neighbors.  One  chap  claimed  to  have 
worked  214  countries  during  the  past  year 
With  an  antenna  similar  to  the  A*99, 

Could  it  really  be  that  bigger  isn't  always 
better?  Could  it  be  that  in  our  search  for  sim- 
ple and  effective  antennas,  hams  have  over- 
looked the  obvious?  I  doubt  if  I  am  crushing 
any  rocks  out  there  in  the  pile-ups,  but  I  get  my 
share  of  contacts  with  this  antenna. 

Alternatives  !o  Spending  $300  + 

Although  most  of  the  competing  antennas 
do  offer  20  meter  coverage,  they  also  cost  two 
to  three  hundred  doHars  more  than  the  A-99. 
Vm  not  sure  if  using  14.313  MHz  is  worth  the 
extra  cost! 

High  Points 

•  The  recommerKJed  retail  price  for  the  A-99 
antenna  is  a  very 

modest  $74.50 
(cheap). 

•  There  are  no  mov- 
ing parts  on  the  an- 
tenna to  wear  out. 

•  It  comes  in  only 
three  pieces  which 
can  be  assembled  In 
about  that  number 
of  minutes  (simple). 

•  It  can  be  mounted 
on  the  ground,  on  a 
mast.  Of  on  a  roof,  I 
suppose  it  could 
even  be  hidden  in  a 


tree.  In  fact,  you  can  paint  it  to  match  the  tree  if 
you  wish! 

«  No  radials!  The  entire  structure  is  a  little  less 
than  1 8  feel  tall  and  about  an  inch  in  diameter. 

•  A  nice  info  sheet  about  installing  antennas  is 
included,  bringing  out  some  areas  of  safety 
that  should  be  revisited  from  time  to  time. 

•  The  manufacturer's  warranty  policy  is  excel- 
lent, [f  the  A-99  fails,  it  will  be  repaired  or 
replaced,  except  in  cases  of  damage  or  mis- 
use, with  no  specified  time  limit. 

Recommendations 

The  A-99  is  a  very  economicai  and  easy 
means  for  gaining  access  to  10-17  meters 
and  getting  a  good  signal  out.  Feed  it  with 
RG-8X  for  power  levels  under  200  watts,  and 
RG-8  for  higher  power  levels. 

Although  1  experienced  no  stray  RF  prot> 
lems.  i  placed  an  RF  choke  of  six  or  seven 
turns  of  coax  about  six  inches  in  diameter 
immediately  at  the  base  of  the  antenna. 

You  may  want  to  use  an  antenna  tuner  to 
keep  the  SWR  under  control  for  solid*siate 
rigs.  If  you  place  the  antenna  out  in  the  open 
away  from  obstructions,  you  will  probably  only 
need  a  tuner  when  operating  on  the  17  meter 
band,  I  tried  a  rig  with  an  internal  automatic 
antenna  tuner  and  found  it  loaded  up  easily 
into  the  A-99  on  any  band  between  10  and  17 
meters.  In  fact,  the  automatic  tuner  made  a 
wonderful  companion  for  the  A-99.  For  a  man- 
ual tuner,  any  of  the  inexpensive  tuners 
should  do  quite  nicely. 

By  the  way.  my  A-99  is  mounted  on  a  1-1/2 
inch  diameter  galvanized  pipe  about  four  feet 
above  ground  levels  and  about  50  feel  from  the 
house. 

Availability  of  the  A-9g 

Solarcon  has  been  manufacturing  anten- 
nas for  CB.  cellular,  and  business  users  since 
1975  and  distributes  worldwide.  For  the  name 
of  a  dealer  near  you,  contact  Solarcon. 


A-99  Speclffcations 

The  following  is  a  modified  lisi  ol  specificaiiofis  which  refle<:t  my  test  results: 

Description 

R  be  rgf ass -covered  vertical  antenna 

Height 

17'8"  (separates  into  3  sections) 

Bands 

17-10  meters 

Power  limits 

2kW 

Mounting 

1-1/2"  mast  max. 

Grounding 

DC  grounded 

Useful  radtalion  angle 

<  20  degrees  10-17  (as  plotted  with  ELNEC) 

Radials 

Optional,  but  not  needed 

Safety 

CPSC  shocN  hazard  standards  to  14,500  volts 

Gain:  About  0  dBd  (unity  g 

ain,  compared  with  a  dipole) 

SWR:  <1.2:1— 10m (under 29  MHz)'     <1.8:1— 12m»     <2.5:1— 17m* 

NOTE:  The  SWR  may  vary  depending  on  your  antenna  location. 
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FAX  DIREG 
1-800-582-1255 


ORDER  DIRECT 
1-800-582-4044 


f  TH£  BIECTRQNICS  SOURCM 


VHP  -  UHF  RF  TRANSISTORS 


Order  # 


Output  lr>put        Frequency       Gain 

Price    Pwr.(W}       Pwf ,  (W)    Range  (Mhz)  db/Mhz  ^Pat^kage- 


MRF212 

MRF221 

MBF224 

MRF237 

MRF238 

MRF239 

MRF240 

MRF240A 

MRF247 

MRF260 

MRF262 

MRF264 

MRF314A 

MRF315A 

MRF316 

MRF317 

MRF321 

MRF327 

MRF340 

MRF45QA 

MRF454 

MRF455A 

MRF458 

MRF515 

MRF555 

MBF557 

MRF559 

MRF607 

MRF627 

MRF629 

MRF630 

MRF641 

MRFG44 

MRF646 

MRF643 

MRF650 

MRF652 

MRF654 

MRF660 

2N3553 

2N336G 

2N4427 

2H5S4^ 

2N5642 

2N5643 

2N5944 

2N5945 

2N5946 

2N6a30 

2NG081 

2N6082 

2NG083 

2N6084 


19,95 

16.35 

17.75 

3.69 

15.95 

16.95 

17,49 

17.49 

24.75 

t1.95 

12.95 

13.95 

35.95 

32.49 

63.95 

64.95 

24.95 

63.95 

9.95 

14.49 

15.49 

T2.69 

19.95 

2.95 

3,49 

5.49 

2,25 

2.49 

9.95 

4.49 

3.95 

20.49 

23.95 

25.95 

30.95 

29.95 

11.49 

19.95 

13.95 

2.95 

1.25 

1.25 

16.95 

1 8 .49 

19.95 

11.95 

11.95 

14.95 

9.89 

11.95 

14.95 

14.95 

14.95 


10 1.25 136-174. 

15, , .......3.5. ....136  174. 

40 ...,14.3. ....136-174. 

4 .....0.25 136  174. 


.....3.7. 136174 

3.. 136-174 

.......5 136174. 

5 136-174 

15 136-174. 

..,. 0-5 -136-174. 

3.5 136-174. 

.,9.t  T36-174. 

3 30-200. 

5.7 30-200. 

.S 30-200. 

12.S  30-200. 


30...... 

30 

40 

40...... 

75 

5 

15 

30, 

30 

45 

ao 

100 

10 0.62 ...100-500. 

aO..... 14.9.... 100-400. 

a. .........!...0.4 30-200 

50 4 14-30. 

80 .5 14-30. 

eO. .3 ...14-30 

SO S., 14-30. 

0.75  ........ .„„„,.0J2 400-512. 

1-5 .,,,0,15 400-512. 

1.5 0.23,., 806-960, 

0,5 COS ..,.806-960. 

1.75 0.12...,. 136-174 

0.5 0.05 400-512 

2 0.32 ..400-512.. 

a 0.33 400-512., 

15 2,S ...400-512. 

25 5.9 400-512. 

40......... ...13.3 400-512. 

60............ 22. 400-512. 

50. .............. .....11.7 ...100-500. 

5 ..........0.5 400-512. 

15 .2.5 400-512. 

7 2 400-512. 

2.5 — 136-174.. 

1 0.1 100^400.. 

1  .0.1  136-174.. 

7  ...........................I .30-200.. 

20 3 30  200. 

40 6.9 30-200  . 

2 0.25.......  ...400512. 

4.. 0.64 400-512  . 

10 2.5 400-512. 

4 ........0.25 136-174. 

15 3.5. 136174. 

25 ........6 136-174. 

30 8.1 136-174  . 

40 14.3 136-174  . 


9,/175 

...6,3/175 

...4.5/175, 
....12/175 

......9/175 

....10/175 

......9/175 

.9/175 

7/175. 

10/175 

.6.3/175 
...5.2/175 
....10/150 

9/150 

....10/150. 

9/150. 

....ia'4O0. 
...7.3/400. 
...13/136 

11/30 

12/30. 

.....13/30 

ia'30. 

a/'470. 

...10/470. 
.,...6/670. 

0/670. 

11.5/175. 
...10/470 

S/470. 

..9.S/470. 

.7.6/470. 
..6.2.'470. 
..4.8/470. 
..4.4/470. 
..6.3/470. 
...10/512., 
..7.8/470. 
..5.4/470. 
...10/175., 
...10/400. 
...10/175. 
..8.4/175. 
..8.2/175. 
,.7.6/175. 

9/470  . 

8/470  . 

6/470  , 

.,,12/175, 

6.3/175. 

,6.2/175. 
.5.7/175. 
-4.5/175, 


145A-09 

..211-07 

211-07 

,  uj  m  m  L^j  _  _  L    P     f-r      KJ  bJ 

......145A-09 

145A-09 

......145A-09 

211-07 

316-01 

221A-04 

,..,.,221A^04 

,.22lA-04 

145A-09 

145A-09 

316-01 

316-01 

........244-04 

316-01 

221A-04 

145A-09 

211-11 

145A-09 

511-11 

.79-04 

317D-02 

.,.,.3170-02 

317-01 

79-04 

305A-01 

7&-05 

79-05 

316-01 

........3l6-0l 

....... 31 6^-01 

.316-01 

.......316-01 

.......244-04 

244-04 

221A-04 

79-04 

,  La  a  ■  L  .  J  J  1.   r    ^"^jJ^ 

79-04 

144B-05 

145A-09 

.....145A-09 
.......244-04 

244-04 

244-04 

....145A-09 
....145A-09 
....145A-09 
....145A'09 
....145A-09 


qip 


TRIPP  LITE-PRECISION  REGULATED  DC  POWER  SUPPLIES 


f^'Sti-^CSf\.¥<i.  jS^ 


Complete  Line  of  DC  Power  Supplies  to  Convert  120Vac  to  13-8Vpc  ±0.5Vdc. 

Standard  Features  Includes 

■Softd  state  integrated  circuit  provides  excellent  regulaifor- 
■Output  voltage  maintaFned  Ltp  to  95%  of  no  loact  value 
■High  quality  filtering  for  low  noise  operation 
*iHeavy  duty  power  tran.sformer  for  complete  ftne  isolation 
*On/0ff  mdlcaior  light  and  rugged  on/off  switch  on 

faceptate 
*3  conductor  grounded  cord  on  10  Amp  and  larger 

models 
■Current  lifniting  electronic  foldback  for  auto  overcurreni 

protectFon 
'2  Year  Warranty 
Tripp  Lite  DC  Power  Supplies  Are  Designed  For  Refiabiiity  and  Superior  Performance, 

ICS'      Continuous  Ripple 

Order  #       PKce   (amps)   Duty  (amps)        Fusing  Voltage  HxWxD  (Inches)    Welgtit 


PR4.5 


PR4.5 

32.95 

PR7 

44.95 

PR10 

64,95 

PRI5 

89.95 

PR25 

1 26.95 

PR40 

179.95 

PR60 

249.95 

4,5 3 internal........ ,.0.1  VoJt  Max.  ...3.125  x4.7S  xa.S5 5  lbs. 

7.... ..5 ...Chassis  Mount. ...0.15  Volt  Max. 3.75  x  6.5  x  7.5 .7  lbs, 

10..., ,...J.5 Chassis  Mount 0,15  Vofl  Max,  ..4.5  x  6.625  x  7.625. ..TO  fbs, 

15. ,„ .,.12 .Chassis  Mouni.,,,a  15  Volt  Max 4,75  x  7,5x  &,25 13  lbs. 

25 20 ...Chassis  Moym.,,.0,15  Voll  Max,  .,5,125  k  12.5  x  10,5. ,,20  lbs. 

40. - ,.-32 Chassfs  M&unt.,„G,15  Volt  Max, ,....7.25  >!  12.5  x  10 26  lbs. 

60 ....48, Chassis  Mount,,. .0,15  Volt  Max &.5  x  12.5  x  10 29  lbs. 


'Intermittent  Communf cations  Duty  {50%  Duty  Cycle) 


E 


SOLDERLESS  PROTOTYPING  BOARDS 


SB830 


Features 

'Color  coordinates  for  easy 

recognition 

-InsertEon  wtre:  20-29  AWG  (0.3  -  0.8  mm  j 

•Over  10,000  insertion  cycles 


SB 1660 


SB2390 


563220 


Ord«f  # 

SB200 

SB400 

SB630 

SB8aO 

SB1360 

set  660 

SB2390 

SB3220 


Price 

1-9 

2.99 

4.39 

S.4S 

6.49 

12.49 

17.45 

22.49 

31.49 


Price 

10+ 

2.49 

4.39 

4.95 

5.99 

11.99 

16.95 

21 .49 

30.49 


Dimensions  (in.) 
LjsWxH 

6,5  X  0,37  X  0.4 
3.3  X  2,2  X  0.4 
6.5  X  1,4x0.4 
6.5  X  2,2  X  0.4 
8.5x3,9x1.2 
8.5x5,1  Xl,2 
9.1  xG.2y^  1-2 
9.5xa.3x1.2 


Disl. 

■Sjrj^s 

2 

2 
0 
2 

1 
4 
5 

7 


Dist. 
Points 

100x2 
100 

0 
200 
100 
400 
500 
700 


Terminal 
Strips 


0 
1 
1 

1 
2 
2 

3 
4 


Terminal    |  Binding 
Points     i     Posts 


0 

0 

300 

0 

a3o 

0 

630 

0 

1,260 

2 

1,260 

3 

1.890 

4 

2,520 

4 

30MHZ  RF  TRANSISTORS 


Order* 

(WRF401 

MRF406 

MRF421 

MRF422 

MRF426 

MRF427 

MRF42e 

MRF429 

MRF433 

MRF448 

MRF464 

MRF4G6 

MRF475 

MRF476 

MRF477 

WIRF479 

MRF485 


_Prjce 
13749 
14.99 
29.95 
35.95 
19.49 
16.95 
59.95 
44.95 
12.49 
72.95 
24.95 
34.95 
9.95 
3.95 
13.75 
14.95 
19.95 


Output  Power 
Watts  {PEP/CWl 


Input 
Power  Watts 


Gain  db 
@  30Mhz     Package 


25..................... 1.25 ..13.......145A-09 

20 1 .25 1 2 .....21 1  -07 

100 ,„,......10 10.. ...... .21 1-11 

150.. .,....,I.:.......15. 10 211-11 

25 .......;;. 0.16 .22 211-07 

25....:^.-— .0.4 .18 ....211-11 

150 7.5,.. 13.„......211'11 

150 ..,..,.„..,.„ 7.5........ 13.... 21M1 

I    ^  .,  J      ,  r-    -  -v-    -h  »V¥*I**i"*V4fl  ■■  «■  J    t'V'  •■      i     ^*sJ      iBixixiiiBSi  J^£L\J    «■■■■■■■  m£t      II  V   f 

250.............. ....15.7 12 ...211-11 

80..... ...............2.53  ............. 15.... 211-11 

40......... 1.25 ..15 ,211-07 


12 


,1,2 


..,.,10..,.,.,221A"04 


3...., 0.1 15 ,221A-04 

40 1.25.. 15.......221A-04 

15 ....0.95 12. 221A-04 

15 .;.... 1-5. 10 221A-04 


DL110         14.95    Motorola  RF  Device  Databook.... Weight:  4.25  lbs. 


[THE  ELECTflONiCS  SOUm 


VJSA 


2917  Bayview  Drive 
Fremont,  CA  94538 


fi/lasisF^^ 


Order  Direct:      1-800-582-4044 

Fax  Direct:      1-800-582-1255 

Customer  Service:      1-51 0-770-2345 

Monday ^Friihiy,  7fliii  -  5pni  (PST)/10<iin-8piii  (EST) 

Fvl  COD-No  personal  checks,  US  funds  ($5.00  Surcharge) 


Ul  USPS     -     [J]  UPS 


Federol  Express  ^  Airborne 


Add  5%  of  total  for  shipping  UPS  Ground  ($3,00  min.)« 
Acfual  shipping  charges  based  on  weight. 

Colt  or  write  today  for  your  free  copy  of  our  1 991  catalog. 

California  residents^  add  {ippfopriate  soles  tax. 

1 2  month  wamrnty  on  all  l^isyTech  products. 

30  day  money  btick  guarantee. 

We  reserve  the  right  lo  substitute  monulof  turers. 

Prices  subject  to  change  without  notice. 


^ 
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Number  1 1  on  your  Feedback  card 


Showdown  in  Portland 

Discover  the  thrill  of  radiosporting. 

by  Joe  Moeli  K0OV 


In  an  ordinary  DX  competition,  the  contes- 
tants stay  in  their  shacks  in  their  own 
countries.  They  link  with  each  other  via  the 
ether  for  only  a  few  seconds,  two  at  a  dtne. 
Months  later,  they  read  the  results  in  a  maga- 
zine. 

That's  fun.  But  now,  imagine  an  interna- 
tional amateur  radio  competition  where  the 
entrants  impend  a  week  together.  They  stay  in 
one  another *s  homes.  They  dine  in  large 
groups.  Their  families  become  good  friends. 

They  challenge  each  other  in  the  usual 
time-honored  hamshack  events,  plus  Morse 
contests  and  radio  direction  finding  '* fox- 
hunts." The  results  are  known  immediately. 
There  are  openit^g  ceremonies  and  a  closing 
banquet,  followed  by  misty-eyed  good-byes. 

More  fun?  You  bet.  At  least  20  dB  more* 
rd  say.  Continent-wide  radiosporting  con- 
tests like  this  have  been  regular  events  in 
Europe  and  Asia  for  many  years,  but  they  are 
new  to  the  USA,  That's  changing,  thanks  to 
the  Friendship  Amateur  Radio  Society 
(PARS), 

PARS  is  a  not-for-profit  organization 
based  in  Portland,  Oregon.  It  has  a  counter- 
part organization  in  Khabarovsk,  a  city  of 
similar  size  in  eastern  USSR.  Two  years  ago, 
hams  from  Portland  went  to  Khabarovsk  for  a 
week  of  radiosporting  activities. 

This  year  it  was  Portland's  turn  to  host. 
During  the  week  after  MeuTOrial  Day,  PARS- 


USA  welcomed  hams  to  the  second  Friend- 
ship Radiosport  Games  (PRG-91).  There 
were  all  the  events  usually  found  at  a  Eu- 
ropean/Asian radiosport  festival,  including 
DX  contests,  a  CW  competition,  and  the  first 
internauonally  sanctioned  foxhunt  in  the 
USA.  On  hand  to  compete  were  10  Soviet, 
three  Japanese,  and  20  US  hams. 

First,  the  Foxhunt 

In  the  USA,  radio  direction  finding  (RDF) 
contests  are  called  hidden  transmitter  hunts  ^ 
or  T-hunts.  They  involve  cars,  trucks,  and 
vans  outfitted  with  strange  antennas  and 
blinking  consoles.  It's  more  like  a  road  rally 
than  a  race. 

international  radiosport  RDF,  usually 
called  foxhunting,  allows  no  such  luxury.  It's 
all  done  on  foot.  Speed  determines  the  win- 
ner. So,  there's  no  place  for  the  unfit  (Photo 
A). 

The  site  was  Portland's  Forest  Park,  a  giant 
wooded  labyrinth  of  trails,  trees,  and  hills. 
The  weather  alternated  between  rain  and  sun. 
Somewhere  in  those  200  rugged  acres  were 
five  yellow  metal  boxes,  transmitting  a  few 
milliwatts  on  146.565  MHz.  Fox  number  one 
came  on  for  one  minute,  then  number  two, 
and  so  on.  To  win  the  event,  all  you  had  to  do 
was  be  the  firs!  to  find  all  five,  in  numerical 
order,  and  get  back  to  the  start/finish  line. 

Sound  easy?  You  try  it!  Even  the  winners. 


Photo  A.  Voshiko  Yamagami  JQILCWis  a  champion  at  '  ybx-teering,  '*as  if 's  called  in  Japan, 
hui  she  had  never  used  an  American  switch  ed-antmna  RDF  set.  StilL  she  Jim  shed  fourth  out  of 
15  entrants  in  the  FRG'9i  foxhunt. 

38    73  Amateur  Radio  Today  •  November,  1991 


Photo  B.  Kevin  Kelly  N6QAB  won  the  foxhunt 
by  finding  all  five  transmitters  on  the  two-mile 
course  in  less  than  one  and  a  quarter  hours. 

seasoned  Northwest  ELT  team  members  and 
intrepid  Southern  California  T-hunters,  got  a 
real  workout  (Photo  B).  Since  each  transmit- 
ter is  on  the  air  onJy  20  percent  of  the  time, 
it's  important  to  plot  the  bearings  to  each  one 
often,  and  carefully  triangulate  on  the  maps 
provided. 

It  was  a  dual  challenge:  Both  physical 
stamina  and  technical  expertise  were  needed 
to  win.  Almost  all  cotilestants  were  heade<i 
for  the  liniment  and  foot  baths  after  the  rigors 
of  this  event. 

Round-Robiti  DX 

There  was  little  time  for  recuperation  after 
the  foxhunt;  the  DX  competition  was  the  next 
day.  Five  of  Portland's  best-equipped 
hamshacks  (W7NI,  K2RAG,  W7EJ,  WR7D, 
and  K7RO)  rolled  out  the  red  carpet  to  the 
five  imernational  teams. 

To  insure  that  no  team  had  an  advantage  or 
disadvantage  because  of  the  features  of  a  par- 
ticular station,  the  teams  rotated.  Each  team 
spent  one  hour  at  each  station*  with  an  hour 
off  for  travel  between  operating  periods. 
Thus,  the  contest  period  was  nine  hours,  with 
only  five  hours  actual  on-air  time. 

By  now,  die  competitors  sensed  that  Mur- 
phy had  connections  with  Old  Sol  as  well  as 
with  the  weatherman.  Band  conditions  were 
anything  but  hot.  Hopes  by  the  Soviets  and 
Japanese  of  racking  up  scads  of  contacts  with 
their  homelands  were  not  to  be  realized  (Pho- 
to C). 


Model  DJ-F1T 


The  Miniahire  VHF/FM 
HiRdheld  TniRSGeiver 

A  super-compact  handheld  about 
half  the  size  of  a  regular  HT,  the 
tiny  DJ-F1T  is  a  powerful  com- 
munications station  which  fits 
literally  in  the  palm  of  your  hand. 

Tlie  Ni-Cd  battery  is  an  innova- 
tive design,  made  to  charge  with 
the  AC  desk  top,  drop-in  charging 
stand. 

Standard  on  the  unit  are  40 
memory  channels,  3-stage  power 
settings,  pager  and  code  squelch 
functions,  several  scan  options, 
and  full  size  illuminated  keypad  for 
easy  operation  and  programming. 


Ask  to  see  AUNCO  pro- 

ducts  at  your  dealer  and 

become  famUiar  with  our 

Quatity  line  and  acces- 
sories. We've  always  been 
hem,  and  now  we're  ready 

to  go  wherever  you  do. 


AUNCO 

ELECTRONICS  INC. 


AUNCO  ELECTRONICS  INC. 

438  Ajnapola  Avenue,  Unrt  130 

Tonance,  CA  90501 

Tel.  (213)  B18-8616  fm  (213)  618-8758 

Two  Year  UmTted  vy^rranty, 

Speotoations  ar>d  lectures  are  sut)|ect  lo  change  withoui 
noiNS  or  ol)ligatK>n 
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Photo  C.  These  Morse  experts  on  the  USSR- 
Red  team  made  the  most  CW  contacts  in  FRG- 
91.  They  are  (front  to  back)  Slava  Alexandrov 
UW0CD,  Mikhail  Zavarukhin  UW&CN,  and 
Igor  Krivosheev  UA0CZ,  in  the  computer- 
filled  shack  of  WR7D. 

The  three-page  set  of  rules  for  the  HF  test 
included  ^'counters*'  for  countries  and  US/ 
VE/JA  prefixes-  To  insure  accuracy,  there 
was  a  three-QSO  penalty  for  '* busted  calls/' 
plus  additional  penalties  for  incomplete  ex- 
changes and  mvalid  QSOs. 

All  loggirrg  was  done  on  computers  provid- 
ed by  PARS.  The  sponsors  also  provided 
assistants  to  enter  calls  into  the  computers  in 
realtime. 

Pressing  their  home  conn  advantage,  US 
teams  took  the  gold  and  silver  (Photo  D).  A 
USSR  team  was  in  third  place,  despite  having 
fewer  total  QSOs  than  the  Japanese  team .  The 
JAs  made  no  CW  contacts,  which  put  them 
at  a  major  disadvantage  in  the  convoluted 
scoring  system. 

Speedy  Telegraphy 

Friday 
night,  it 


time  to  take  off  to  Seaside,  Oregon,  a  coastal 
vacation  spot  80  miles  northwest  of  Portland, 
for  the  remainder  of  the  events.  The  Sea-Pac 
convention  that  weekend  gave  the  foreign 
entrants  a  chance  to  meet  hundreds  of  US 
hams.  It  abo  attracted  the  Northwest's  top 
CW  operators  to  take  them  on. 

After  a  leisurely  practice  session  at  20 
wpm,  Mark  Sinnard  N60PN  cranked  up  the 
computer  and  let  the  dits  and  dahs  lly  for  the 
high-speed  receiving  test  {Photo  E).  By  the 
end  of  the  35  wpm  round,  only  three  entrants 
were  able  to  copy  for  a  solid  minute.  Based 
on  their  accuracy  in  that  round,  the  individual 
medal  winners  were  selected. 

But  Mark  wasn't  through  with  his  tor- 
ture— it  was  time  for  the  pile -up  contest  (Pho- 
to F),  By  this  time,  hunger  and  other  activi- 
ties had  lured  some  of  the  worldclass  CW 
experts  out  of  the  PARS  room  and  onto  the 
convention  floor.  There  was  a  shortage  of 
contestants,  so  I  grabbed  a  pencil  and  a  set  of 
earphones,  and  sat  down  in  one  of  the  empty 
seats. 

The  pile-up  tape  began  with  a  plaintive 
'^QRZ  DX"  by  W2NSD/L  (Now  where 
have  I  heard  that  call  before?)  For  the  next  six 
minuteSj  it  was  non-stop  CW  bedlam  ringing 
in  my  head,  as  no  less 
that  101   rare  stations    W 
called  poor  Wayne.  They 
were  all  on  top  of  one 
another,  at  varying  lev- 
els, with  lots  of  noise  and 
QRN  mixed  tn. 

What  a  mess!  Some- 
how 1  managed  to  scrib- 
ble down  enough  call- 
signs  to  stay  out  of  last 
place.  But  my  list  had 
nowhere  near  the  34  caUs 
that  winner  Jim  Fenster- 
maker  K9JF  got.  How 
does  he  do  it? 

There  was  no  lack  of    ^^^^^  ^*  ^^*  Bergen  K0PB  (left).  Dale  Jones  K5MM  (right),  and 
entrants  for  the  next    ^-  ^^^^^  Bovitz  N6MI  (rear  table)  make  fast  CW  receiving  seem 
event'   CW  sending      ^^^'-  ^'^  took  first  place  and  Scott  took  third. 
Even  Dima  Ornatsky, 


Photo  D.  At  WTNTs  super-station:  A  good 
balance  ofSSB  QSOs,  CWQSOs,  and  '  'coun- 
ters ' '  captured  the  gold  for  the  US-Blue  team, 
including  Jim  Fenstermaker  K9JF  (left)  and 
Paul  Kiesel  K7CW  (right). 


Qve  12-year-old  SWL  grandson  of  RW0CA, 
gave  it  a  try .  The  Soviet  sending  style  is  much 

different  from  the  traditional 
J-38  grasp  of  American 
hams. 

Russian  straight  keys 

have  a  big  knob  on 

them  and  are  placed 

at  the  very  edge  of 

the  table.  These  fel- 

lows  used  their 

arms  as  much  as 

their  wrists. 

They  did  well, 

but  couldn't 

top  "Faster 

than  Bau- 


Photo  F.  Don  Calbick  W7GB  (left)  took  second  place  in  the  brutal  CWpile-up  test.  Harry  Lewis 
W7JWJ  (right)  won  the  gold  for  high  speed  CW  receiving. 


dot**  Dale  Jones  K5MM. 

When  the  fmaJ  scores  for  all  events  were 
tallied,  there  was  a  tie  for  the  gold  between 
the  Red  and  Blue  teams  from  Uie  USA.  The 
USSR-Blue  team  took  the  bronze.  But  there 
was  no  talk  of  victory  or  defeat  at  the  awards 
ceremony,  just  a  celebration  of  the  interna- 
tional camaraderie  that  amateur  radio  can 
provide. 

East  Meets  W^t 

To  the  Soviets,  a  trip  to  a  US  ham  conven- 
tion must  seem  like  visiting  another  planet. 
They  come  from  a  country  which  does  no 
manufacturing  of  ham  gear.  Soviet  amateurs 
must  build  their  own  sets  from  whatever  parts 
they  can  scrounge. 

There  was  little  scrounging  to  be  done  at 
the  convention,  because  the  Russian  ruble  is 
not  an  international  currency.  Fortunately, 
they  had  brought  a  few  items  for  sale  and 
barter,  which  were  eagerly  snapped  up  by  the 
convention-goers. 

Since  the  Chernobyl  accident  and  the  earth- 
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THE  JAPAN  RADIO  CO. 


THE  NEXT  GENERATION  IN 
HIGH-PERFORMANCE  HF  RECEIVERS 


Once  again  JRC  breaks  new  ground  in 
shortwave  receiver  design.  The  new 
NRD-535  has  all  the  features  SWLs 
and  amateurs  have  been  waiting  for 
General  coverage  from  0.1  to  30  MHz 
m  AM.  USB,  LSB.  CW.  RTTY,  FAX  and 
Narrow  FM  modes.  Advanced  ECSS 
operation  for  phase-lock  AM  reception. 
Variable  bandwidth  control  (BWC). 
Tuning  accuracy  to  1  Hz  possible  with 
direct  digital  synthesis.  200  memory 
channels  with  scan  and  sweep  oper- 
ation. Triple  Superheterodyne  receiving 


system.  Superb  sensitivity,  selectivity 
and  image  rejection.  Dual-width'  noise 
blanker  eliminates  impulse  noise. 
Squelch,  RF  Gain,  Attenuator,  AGC 
and  Tone  controls.  Optional  RTTY 
demodulator  available.  24  hour  clock/ 
timer.  Easy  to  read  vacuum  fluorescent 
display  with  digital  S-meter.  AC  and  DC 
operation.  Plus  the  most  comprehen- 
sive computer  interface  found  on  any 
radio  to  date.  Call  or  write  today  for  a 
full  color  brochure,  price  list  and  dealer 
information. 


JRC  dapan Radio Co.,Iid, 


MAIN  OFFICE;  Akasaka  Twin  Tower  (Main),  Akasaka  2-chome,  MInato-ku.  Tokyo  i07.  JAPAN 

Tel. :  (03)  584-8836    Telex;  242-5420  JRCTOK  J 

IN  U.S.A.:  430  Park  Avenue  (2nd  Floor).  New  York,  NY  10022 
Tel.:  (212)  355-1180    FAX;  (212)  319-5227    Telex:  961114  JAPAN  RADIO  NYK 


If  you  always  thought  a  microprocessor-controlled 
repeater  had  to  be  expensive,  LOOK  AGAIN!  You 
could  easily  spend  this  much  just  for  a  controller. 

REP-200  REPEATER 

A  premium  repeater  with  autopatch  and  many  versatlfe  cftmf 
control  features  at  less  than  many  charge  for  a  bsre-bonBB 
repeater! 

We  don"!  skimp  on  rf  modures,  elttierl  Check  the  features  on 
R144  Receiver,  for  instance:  GaAs  FET  front-end,  helical 
resonators,  sharp  crystal  filters,  hysteresis  squefch. 

Kit  SI  095;  w/t  only  S1295E 


ACCESSORIES 


-  Available  for  The  2M,  220MHz,  44f)MHz,  902MHz  bands. 
fCC  type  accepted  (vhf  and  uhf  commercial  bBf}ds). 

'  RuQQed  e^cjter  and  PA.  dtsignecJ  for  continuous  duty, 

.  Power  outpur  15-1BW  {25W  option)  on  2M  or  hi-band:  15W  on  220 MHz;  lOW  on 
uhf  or  302MHz, 

*  Accessory  add-on  PA's  avalabie  with  power  leveJs  up  to  1Q0W. 

*  She  c&urtesy  beep  types,  inducing  two  pleasant.  Sticpjenrtsal,  multi-tof^  bursts. 

*  AUTO  PATCH  either  open  or  closed  access,  tolkcall  festrlct.  aulo-disconrwct. 

•  Reverse  Aulopatch.  two  types:  auto  answer  or  nng  tone  on  the  air. 

•  DTMF  CONTROL:  over  45  functions  can  be  controllod  by  toLich-toriB-  Saparafe 
4-digit  control  code  for  each  function,  pEus  extra  4^igit  owner  password. 

•  Own^r  can  inhibit  autopatch  or  repeater,  enabte  e^tr^f  op^ri-  or  ciosed-acc@ss 
for  r^^eater  or  autopatch,  and  enabte  toi  catts,  reverse  patch,  kerchunk  War, 
sSm  a&rm,  aux  icvr,  and  other  ciptkmt,  iriciydifigtiMi  auxliaiy  external  cir^ 

»  The  cwid  message,  dtml ^^rfvnand codes,  anoowner'specified  default  parame- 
ters for  CO?  and  cwid  limers  and  tones  are  burned  into  the  eprom  at  the  factory. 

i  Cw  speed  and  tone,  courtesy  beep  and  taal  timers,  and  courtesy  beep  type  can 
ail  be  changed  at  any  time  by  owner-pessword-pfOteGted  dtmf  commands. 

^  Many  buiH-ln  diagnostic  &  tt-sEjng  lunctions  using  mooprocessor 

-  ColQf  coded  led  s  indicate  status  of  aH  major  funicbons, 

-  Wekled  partrtions  for  exi^er.  pa«  receivef,  ^KJ  eonnafler.  P€M  nuts  hold 
covers. 

■  3-1/2  inch  alumtnum  rack  panei,  finished  in  eggshell  white  and  Wack, 

-  Auxlliory  receiver  input  for  independent  control  of  crass  linking  repeaters. 

REP-200V  Economy  Repeater  KtL  As  above.  eKcept  usk  COR-4 
Comroier  wimout  DBAF  oontrof  or  autopatch.  KH  only  $795. 


HIGH  PERFORMANCE  XMTRS  & 

RCVRS  FOR  REPEATERS,  AF  & 

DIGITAL  LINKS,  TELEMETRY,  ETC. 

FM  EXCrTERS:  kits 
S99.w/(Sie9.  2W  contin- 
uous duty.  TQXO&xtaC 
oven  options  available. 
FCC  Jype  accepred  for 
com7  ii^f  St  ht  Darya's. 

*  TA51  lOf  2M,  150-174. 
220MKZ' 

*  TA45I  for  uhf 

*  TA901  for  g02-32eMH2, 
(OSWout:  w/lon[y) 

^  VHP  «  UHF  AMPUFIERS. 
For  fm,  s^,  atv.  Ou^jtA 
from  ?0W  to  tOOW.  Severai  modeli,  kits  starting  st  S79. 

FM  RECEIVERS:  krts  $139,  wA  $1B^. 

*  FI144/R220  FM  RECEIVERS  for  2M.  -1 
1 50-1 74,  or  220IVIH2    GaAs  FET  front 
end.  OJSuVsensitJvitv"  Bothaystaift 
cefamic  if  filters  plus  heilcal 
resonator  front  anel for  excaptbnat 
selectivity:  >  lOOdB  at  ±12tcHz  (best 
avajlable  anywhereJ]  Flutter- proof 
hysteresis  squelch:  afc  tracks  drtft, 

*  R451  UHF  FM  RCVR,  similar  10 
a^ove 

*  R901  90a-92aMK£  FH  RCVR 

Tripte-conversian,  GaAs  FET  front  end. 
.  R76  ECONOMY  FM  RCVR  for  6M,  2M,  220Mhfe,  w/o  heBcal  res.  or    ' 
afc.  Kits  SI 29. 

*  R137  WEATHER  SATEtUTE  RCVR  for  137  MHz.  Kit  $129,  w/t  $189. 


TD-3  SUBAUDieLE  TONi 

OECODEWENCODER  lr:i  Ac^ustabte 
for  aiiy  tone.  Deigned  ©speciany  for 
repealers,  with  remote  control 
activate/dead  I  vate  provisions  ...,.$24 


COR'3  REPEATER  CONTROLLER  m. 
Features  adjustable  tail  &  time-out 
timers,  solid -state  relay,  courtesy  beep, 
and  locaJ  speaker  amplifier „ $49 

CWID  krL  Diode  pfogrammed  any  time 
in  tfie  field,  ^jLtstabl>e  tone,  speed,  and 
timer,  to  go  with  COR-3  ^....^^ ^,$53 


COH-4  kl  Con>pl8te  COR  and  CWID 
all  on  one  board  for  easy  cortstructiofi, 
CMOS  k^gic  for  lo^  pohA/er  consumption^ 
Many  new  tenures.  EPROM  pro- 
grammed; spediy  call $99 


TD-a  TOUCH-TONE  DECOOEaCON- 
TROLUER  kit  FuD  16  digits,  wtth  toB-c^ 
iBstnctor,  pfOOTPmmafcife-  Can  lym  5 
furtctbns  orVolff.  Great  tor  seleC^ve  caU- 

AP-3  AUTO  PATCH  kit.  Use  with  above 
for  repeater  eutopatch.  Reverse  paEch 
&  phone  tir©  remote  control  are  std  $79 

AP-2  SIMPLEX  AUTTOPATCH  TtfT*ig 
Board  kiL  Use  witn  atK>ve  lor  simpleK 
operation  using  a  transceiver  .,..,^..,  ^9 


MO-202  FSK  DATA  MODULATOR  hil. 
Run  up  lo  1200  baud  digital  signals 
throug^t  any  fm  transmitter  Miith  ful 
Kands^^akes,  Radk)  Edk  cornpuiers, 
isiBi  iieiTy  gear ,  'src^  wnim«»Mii^«*t*tm:«ii  >  vv^ 

DE^202  FSK  DEfUlOOULATOR  kit  For 
receive  end  of  link. „.„,„ ...$39 

9600  BAUD  DIGITAL  RF  LINKS.  Low- 
cost  packet  networkif^  system, 
consisting'  of  new  MO-96  Moctem  aid 
speoal  versions  of  our  220  or  450  mHz 

FM  Transmitters  and  Receivefs.  Inter- 
face dtrecrtly  with  niost  TMC's.  Fast. 
riksde  switched  PA's  output  IS  or  SOW. 


GaAs  FET 
PREAMPS 

at  a  fraction  of  tfie  cost 
of  comparable  units! 

LNG-(*) 

ONLY  $59 

wired '1(»i«id 

FEATURES: 

■  Very  low  noise:  0.7dB  vhf,  0.8dB  uhf 

»  High  gain:  I3"20d8.  depends  on  froq 

•  Wide  dynamic  range  -  resst  overtMtd 

*  Stadte;  low- feedback  dual-gate  FET 

*SpB[^  MMmg  rmtg0:  SB-^O,  46-5&,   ISTiSO, 
iSO-fTI,  210-230.  4O0-4m  or800^$0  MHl. 

LNW-(*) 

MINIATURE 

GaAs  FET 

PREAMP 

.  GaAs  FFT   Preamp  simjl^   to  LNGk 

exo^  designnJ  for  low  cost  &  smafl 

siiB       Only   5/BT/V  x    l-S/fiTL  x   3^4"ti- 

Easjly  mounts  in  many  radios, 

*SpQ€^ify   Jufimg   mnge:    25  35^    3&^55,    55  90, 

SO-120,   3^(hf5a,   150-200.  200-270,  Ot  400^500 

MHz 


LNS-(*)      t. 

IN-LINE  PREAMP      "^ 

$  3f  O^  wtrodi'iesLrd 


0 


ONLr$79fkn^ 
•  GaAe  FET  Preamp  with  features  sjftufar 
to  LNG  series,  except  automatically 
switcfics  out  of  line  during  transmit. 
Use  with  base  or  mobile  transceivers  up 
to  25W.  Tower  mounting  brackets  )ncL 

^Specif^   tuning   f&nge:    1 20- 175.    200-240,    or 
400-500  Miis 


HELICAL  RESONATOR 


Prearrps  with  3  or  4  section  helical 
resonators  reduce  Intermod  &  cross- 
band  ifiterference  in  cfibcal  applicatiors. 

MODEL  KRG-(*),  $48  Vtif .  $94  uhf. 
*^pec^     turung     /anger     142-150^     tSt^t^^ 
I62n4.2f3-2S:1  *2<M50.  450-470 


RECEIVING 
CONVERTERS 

Low  noise  converters  to  receive  vhf  and 
uN(  bande  on  a  lOM  receiver    Chotce 
of  kit  with  case  &  BNC  jacks,  kit  with  pd? 
only,  or  w/t  unit  m  a  CSSB, 
BeqiiB$t  Cafafog  for  complete  k$tings. 
VHF     Input     ranges     avail;     1^138. 

144  Ue.    145'147.     146-148.    kit    less 

case  $3S,  kit  w/case  $59.  w/i  in  case 

$89. 
UHF     Input     ranges     avail:     432434. 

435-437.  43S,5-*37  S.  kit  less  case  $49. 

k^  w/case  $69,  wA  in  case  $99. 


TRANSMITTING 
CONVERTERS 

XV2  for  vhf  and  XV4  for  uhf.  Models  to 
corwen  I0f\fl  S5b.  cw,  tm,  etc  to  2M,  432, 
435.  and  for  atv.  1 W  output. 
Kit  only  $79.  PA's  up  to  45W  available. 
Request  catalog  forcompiete  is  stings. 


OUR29THYE*P^ 


For  complete  info,  call  or  write  for  FREE  40-page  catalog. 

Stnd  S2  fai  <ivflfBErAd  Atr  malt.    Foi  ciftuAl  UrttercBl,  check  reader  »crvict:  «l1dw  3-4  wotks. 

Order  by  mail,  fax,  or  phone  {9-i2, 1-5  eastern  time) 

Min.  S3  S&H  charge  for  rirst  pountf  plus  acfdl  weighing  Ins. 

Use  VISA,  Mastercard,  check,  or  UPS  C.O.D.  (S3  fee). 


mironics,  inc 

65  MOUL  RD.  -  HILTON  NY  14468-9535 
Phone:  71  e'3929430  ~  FAX: 716-392-9420 


>-  T«i<  TIP*  n,»??!f-r"v:3 


'I  i'««fve£ 


CIRCLE  ST  ON  READER  SERVICE  CARD 


FRG-91  Individual  Medalists 

(Calls  indicate  nationality) 

Eveni 

Rfsl 

Second 

Third 

Foxhunt 

Kev^fi  Kelly  mOAB 

Mike  McCarter  KA7NOO 

Lewis  Ostrorn  KC7MZ 

CW  Receivif^ 

Hafiy  Lewis  W7JWJ 

Dale  Jones  K5MM 

J.  Scott  Bovitz  N6MI 

CW  Pile-Up 

Jim  Fensiennaker  K9JF 

Don  Calbick  W7GB 

Al  ROvner  WA2TMP 

CW  Sending 

Dale  Jones  K5MM 

Mikhail  Zavarukhin  UW«CN 

Viad  GoreJik  RW0CA 

FRG-91  Sponsors  and  Donors 

(irt  alphabetical  arder) 
AEA  CW  Sending  EQuipment 

BMG  Engineering  RDF  Sets 

Delta  Airlines  Transportation 

Gates  Energy  Products  Satienes 
Kenwood  USA  Handheids 

Ron  Seese  N6N8R         Fox  Controllers 


FRG-91  Team  MedaTs 

Event 

Rrst 

Second 

Third 

Foxhunt 

USA-Red  (KA7hJOO,  KC7MZ,  WB6JGV} 

USA-Blue  {N8QAB.N6MI} 

Japan  (JQl  LOW.  JN1 JPX.  JRIV^B) 

Operating 

USA-Blue  (W7RM,  K9JF.  W7WA.  K7CW) 

USA-Red  iW3XY.  WA7VTD,  Ai7B,  WB7RFA) 

USSR*Blue(UW0CA,  captainj 

CWPile-Up 

USA-Red  (W7GB,  WA2TMP) 

USSR-Blue  (UAI&CZ.  UWKD) 

USA-Blue  (K^F,  N6MJ.  K©OV) 

CW  Sending 

USA-Blue  (K6MM,  W7GB,  W7VSE) 

USSR-Bed  (RW&CA,  UACCDX,  UW^A) 

USA-Red  (WA7VTD,  WA0DJM,  W7JWJ) 

quakes  in  Armenia »  Soviet  leaders  nrc  pay- 
ing more  attention  to  amateur  radio  as  an 
emergency  communications  resource.  At  a 
special  Sca-Pac  convention  forum,  Mikhail 
Zavarukhin  UWCCN  and  Gene  Shulgin 
tJZ3AU  heard  how  hams  in  the  USA  are 
organized  to  assist  these  calamities.  Gene  is 
Technical  Edtioroi Radio,  a  Soviet  magazine 
for  amateur  radio  experimenters.  He  is  also 
Technical  Advisor  to  the  Soviet  Amateur  Ra- 
dio Emergency  Service  (SARES).  UZ3AU 
explained  that  Russian  hams  would  like  to 
emulate  our  ARES  and  RACES,  but  it  would 
be  very  difficult.  Equipment  for  HF  bands  is 
in  very  short  supply.  Mobile  gear  is  almost 
non*exisicnL  He  is  presently  home-brewing 


some  portable  sets  especially  for  future  disas- 
ter use. 

On  VHF,  it's  even  worse.  Two  meters  is  a 
seldom-used  band.  Mike  and  Gene  said  they 
knew  of  only  one  repeater.  It's  in  Moscow, 
many  miles  from  recent  disaster  sites.  Shin- 
pocket  handhelds,  an  everyday  item  in  the 
USA,  are  never  seen  there, 

Oregon/ Washington  area  hams  want  to 
help,  and  are  collecting  equipment  and  dol- 
lars to  provide  more  repeaters  for  emergency 
use  in  the  USSR.  But  Gene  cautioned  that 
radio  equipment  and  money  should  always  be 
scot  to  SARES  by  courier.  If  anything  of 
value  is  mailed,  they  warned,  it  will  never 
arrive  at  its  intended  destination. 


The  future  is  bright  for  imcmational  ra- 
diosporting  events.  PARS  is  already  planning 
for  the  next  Friendship  Radio  Games  in  Japan 
in  1993.  If  you  start  training  now,  you  could 
become  an  internationally  famous  ham  radio 
athlete! 


Joe  Moell  K0OV  is  the  '^Homing  hi'  tof- 
umnisi  for  73  Amateur  Radio  Today.  He 
won  7  waik  a  mile  for  a  Camel,  but  he  11  drive 
a  thousand  miles  far  a  foxhtmr.  For  more 
mfonnauan  about  E4RS  and  radiosponing, 
send  an  SASE  to  Friendship  Amateur  Radio 
Society,  P.  O,  Box  13344,  Portland,  Oregon 
97213. 


HIGH  PERFORMANCE 
PRESELECTOR-PREAMP 


The  solution  to  most  interference,  intarmod,  and  desense 
problems  in  repeater  systems. 

•40  to  1 000  Mhz  tuned  to  your  frequency 

•5  large  helical  resonators 

•Very  high  rejection 

•Low  noise — high  overdo  ad  resistance 

i^  ^  j—^    J    •8dbgain—uilimaie  rejection  ) SO  db 

^r^ m  -GaAs  fet  Option  (above  200  Mh2) 

•Cast  aluminum  enclosure 

•N.  BNC,  and  S0239  connector  options 


rd      t«   ^-v    I'VI 


Typical  f ejection: 

±600Kh2  {g  145  Mhz:  asdb 

±1 .6  Mhz  @  220  Mhz:  40db  (44db  GaAs)       ±2€  Mhz  @  SOD  Mhz:  6Sdb 

±    5  Mhz  @  450  Mhz:  50db  (60db  GaAs)       ±20  Mhz  @  950  Mhz:  70db 


AUTOMATIC  IDENTIFIERS 


NEW 

Modef 
ID-2B 


•Up  to  a  EPROM  programmed  messages 
•Adjii&(able  audiOi  speed  &  interval  timer 
*"iD  o^er  voice  mhibit" 
•Low  power  option 
•Modular  design 

•Message  selection  via  binary  input — 
TTL  levels 
•Size:  2.7  ?( 2.6x07" 

The  ID-2B  provides  required  station  identification  without  troublesome 
diode  programming.  The  ''ID  over  voice  inhibit"  circuitry  allows  forcour* 
teous  operation  by  not  allowing  an  ID  until  the  r\ey.\  squelch  closing. 


tD-2B  Wired/Tested  $99.95 


ID-2B-LP  Low  Power  $109.95 


GLBELECTROMCSJNC. 

151  Commarce  Pkwy.,  Buffalo,  NY  14^4 

7ie-67S-6740     9  to  4 


CtflCLE  1  7  ON  H&IDEn  SERVICE  CARD 


Computer  Controlled  Ham  Shack  for  personal  or  club  station 


Ultra  Comshack  64  Duplex/Simplex  Controller 


HF  &  VHF  Remote  Base  &  Repeater  *Autopatch  *Rotor  Control 
•Voice  Meters*Pagmg* Logging* Polite  IDs* Voice  Packet  B.B.S. 


Model  CS64S 

REva.4379.95 


Includes:  CB^  Interface, 
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HMT 


CART 


ft  75T;  7a7:9EJ0;73B;7-t7 
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{k}-^" 


Sttnpaex  at  <jiu 


New  REV  9 

CS64S  borvti 


via*]PsmMiTivml 


Add  SS.OO  SfH  U.S.A. 
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UfabtiU 
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Model  "V  IDG" 
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AUDIO  BLASTER  tm 


c—Mlnstune  Autfto  Ampi  l 
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number  12  on  your  Feedback  cartf 


Microprocessor  Repeater 

Controller,  Part  II 

This  month .  .  .  the  audio  board. 


by  John  Bednar  WB3ESS 


La!>t  month  we  looked  at  the  microproces- 
sor repeater  com  roller  board.  This 
month «  we  will  discuss  the  companion  audio 
board  which  will  coniplcie  the  repealer  con- 
troller. The  audio  board «  when  cootroLled  by 
the  microprocessor  board,  allows  you  to  se- 
lect betwecQ  a  variety  of  different  audio 
sources  in  a  very  versatile  configuration. 

The  Audio  Board 

During  the  layout  of  this  board  ix  quickly 
became  apparent  that  there  would  be  [oo 
many  jumpers  on  a  single-sided  board. 
Therefore,  the  board  waji  fabricated  double- 
sided  without  plated  through -holes.  The  lat- 
ter reduces  cost,  but  makes  soldering  neces- 
sary where  traces  meet  on  both  board 
surfaces.  Figure  I  is  a  simple  block  diagram 
of  the  audio  board-  Though  it  has  many  audio 
inputs  and  outputs,  only  a  few  are  used  in  a 
basic  repeater  installation.  These  extra  audio 
pons  allow  for  future  expansion. 

The  audio  board  was  designed  to  have  a  flat 
frequency  response  down  to  about  100  Hz. 
This  should  be  ideal  for  those  who  use  dis- 
criminator audio  from  the  receivers,  and  by- 
pass the  mike  inputs  on  the  transmitters.  De- 
pending on  the  hardware  you  use,  some 
external  frequency  tailoring  circuits  may  be 
necessary.  For  added  convenience,  the  board 
was  laid  out  to  accept  muki-tum  pots  which 
can  be  purchased  with  lop  or  side  adjust- 
menis.  These  pots  arc  placed  along  the  edge 
of  the  board  so  that  either  pot  may  be  used. 

Figure  2  is  the  schematic  for  the  audio 
board.  Single  supply  op  amps.  4066  audio 
gates*  and  CMOS  ICs  are  used  throughout. 
Audio  gating  is  provided  so  that  unsquelched 
discriminator  audio  can  he  used  from  alt  re- 
ceivers. Also  provided  on  this  board  is  a 
telephone  interface,  local  speaker  driver,  and 
PL  (private  line)  gating  logic.  The  PL  logic 
allows  simple  Installation  of  PL  to  the  re- 
peater. The  circuits  on  the  board  allow  the 


repeater  receiver  audio  to  be  gated  to  the 
phone,  repealer  transmitter,  or  link  transmit- 
ter. Similarly,  the  link  and  auxiliary  audio 
inputs  are  gated  and  connected  lo  the  three 
audio  outputs.  For  added  flexibility ,  a  simple 


summing  input  was  added  at  each  output  op 
amp  for  summing  ID  tone  generators  or  any 
other  capacitively  coupled  source.  With  all 
these  input  and  output  pons  available,  the 
framework  for  expansion  is  already  in  place. 


Fif^ure  L  AtuHo  hmrd  block  diagram, 
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Audio  Board  Parts  List 

C1.11 

0.047  tiF  ceramic 

Digl-Key  P4521 

C2,7,14 

0.1  pF  ceramic 

Mouser  140-CD12R6-104Z 

03,4,5,12 

0,22  pF  ceram  c 

Digi-Key  P4529 

C6,10 

IDjiF,  16V  tantalum 

Digi-Key  P2038 

C8 

470  pF,  16V  electrolytic 

Digi-Key  P6230 

C9 

options 

see  schematic 

C13 

220  pFjeV  electrolytic 

Digi-Key  P6228 

C15J6,17 

0,47  pF,  ceramic 

Digi-Key  P4533 

01,2 

9VjWzener 

Mouser  570- im739  A 

D3 

1N4001 

Mouser  331-PG4001 

K1 

12V  DPOT  relay,  960  ohm  coil 

Mouser  ME431-ORZ-SH-212L 

01 

2NP22? 

Mouser  51 1-2N2222 

R1 ,3,4, 14,23,24.26. 

22k 

Mou^r29SJ250-22K 

27,28,29.30.31, 

32.33.36 

R2.16.17,20.21 

10k 

Mouser  29SJ25fr10K 

R5,7,10,11.15,34,3S 

lOOk,  20-turn  pot 

Digi-Key  see  note  #2  below 

R6,8,9,12, 13,22 

took 

Mouser  29SJ250'100K 

R18.19 

2.2k 

Mouser  29SJ250-2.2K 

R25 

560  J /2W 

fVlouser29SJ500'560 

R37 

50k  chassis  pot 

Mouser  31 VC405 

R3a 

10  ohms 

Mouser  29  SJ250-10 

R39 

560  ohms 

Mouser  29SJ250*560 

R40 

optional 

see  schematic 

T1 

600/600  ohm  transfom^er 

Mouser  Me429-721 6 

Ut.2,3 

4001BE 

Mouser  51 1-4001                        ' 

U4,5,6J 

LM3SSN 

Mouser  51 MM358N 

U8 

LM386M-1 

Di^i-Key  LM386t^-1 

U9J0J1 

4066eE 

Mouser  51 14066 

U12 

100k  10>pin  sip  resistor 

Mouser  266*1  OOK 

VR1 ,2,3 

130V  MOV 

Mouser  570^V130U1 

PCB 

double-Sided 

WB3ESS  RCA89*25-9a2 
(see  note  below) 

Card-Edge  connector  31/62 

Solder  eye  el  with  mounting  holes 

Digi-Key  S1 312 

Attemate  connector 

solder  tail,  no  mounting  holes 

Radio  Shack  276-1 453 

Notes:  1.  All  resistors  are  1/4W  unless  specified  atherwise.  2.  For  side  adjust  pots,  order  part  number 

CFGIS;  for  lop  adjust  pots, 

order  CEG15.   3.  If  IC  sockets  are  used,  be  sure  to  purchase  sockets  that 

have  long  enough  leads  so  \ 

[hat  the  traces  under  the  sockets  can  be  soldered  on  the  top  surface  of  the 

board.  4.  Parts  are  available  from  OigiKey  Corp,,  701  Brooks  Ave,  S..  P.O.  Box  677.  Thiel  fli\ffif  Falls  MM 

56701-0677.  Tel.  (800)  344- 

4539.  Mouser  Bectronjcs,  12  Emery  Ave, 

,  Randolph  NJ  07869.  Tel.  (800)    ' 

346-6873. 

Etched  and  drilled  microprocessor  and  audio  PC  boards  are  available  for  S1 9  each  from  John  Bednar 

WB3ESS  at  548  Cherryville 

Road,  Northampton  PA  18067.  John  car 

also  supply  a  prei:}rogrammed 

8749H  microconlroller  C  for  $19  (please  indicate  the  repealer  ca  as  you  want  it  sent,  including  iheprefrx 

"de*'  and  suffrx  '7rpt"  along  with  all  spaires  clearly  marked)  A  toited  supply  of  SSI202  louch-tone 

decodef  iCs  are  available  for  57.  Please  add  S4  shipping  for  all  orders.  Foreign  orders  should  include 

additional  postage. 

1 

If  you're  living  in  an  area  wifti 
antenna  restrictions,  if  you're 
uned  of  hassling  with  huge  multi 
element  yagis  or  if  you're  just 
looking  for  a  compact,  rugged, 
easy-to-use  portable  antenna 
ihat  really  works,  the  1 50  watt 
JsoLoop  10-30  (MHz)  HF 
Antenna  is  the  Perfect  Solution 
to  your  antenna  problems. 

The  KoLoop  10-30  has  been 
redesigned  to  provide 
greater  durability,  lower  SWR 
and  extended  frequency  covemge. 
Because  the  loop  is  isolated 
from  ihc  feedlinc,  your  radiated 
pf)wer  goes  into  the  antenna, 
not  into  the  shack.  Efficiency 
is  miLximized  because  the  new 
design  has  no  mechanical  joints 
and  no  assembly  Ls  required. 
No  gmund  plane  or  antenna 
tuner  needed! 

The  IsoLoop  comes  fully 
assembled  complete  with 
LC-2  Loop  Controller  (includ- 
ing signal  strength  LEDs)  and 
50  feet  of  control  cable  in  a 
UPS  shippable  package, 

his  HF  antenna  goes  where 
few  others  have  gone  before! 


T 

S 


ee  the  IsoLoop  1 0-30  today 

at  your  favorite  AEA  dealer. 

For  a  complete  specification 
sheet  on  this  or  any  other 
AEA  product,  call  the  toll-free 
AEA  Lit-Line  at  1-800-432-8873. 
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LC-2 
Loop  Controller. 

^1 

n 

Advanced  JElectronic  'Applicqtions\|nc 

P.O.  BOX  02160/2006  l<?6th  St.  S.W.'Lyiiriwood.  WA  98036-0918 
Technical  Support"(206) 775-7373  Office  (206)774-5554' 
Jtes<2Q6) 234-5678  CompuServe. user  11376702,1 0>3 

All  specifications  subject  to  change  without  notice  or  obligation. 
AEA,  Inc.  1991,  Atl  Rights  Reserve^:     . 
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For  those  repeaters  withoui  PL,  pin  17  on 
the  audio  can  be  left  disconnecicd  and  the 
repeater  will  function  nomially.  To  install  PL 
on  the  repeater,  connect  un  open  collector 
output  from  a  PL  deck  to  the  PL  DECK  IN 
pin  of  the  audio  hoard  ajid  a  coniputer  output 
lo  Uie  PL  DISABLE  pin.  Apply  power, 
ground,  and  uudio  to  the  PL  deck  and  the 
iiistaliation  is  complete.  Remember,  output 
#9  is  ideal  for  ihis  because  the  courtesy  beep 
changes  to  let  our  users  know  thai  PL  is 
required  to  use  the  repeater.  When  the  re- 
peater  controller  initially  powers  up*  the 
computer  board  outputs  arc  HIGH:  there- 
fore, PL  will  not  be  needed  to  initially  operate 
the  repeater.  When  the  output  is  programmed 
low,  the  PL  deck  output  will  be  gated  with  the 
receiver  CAS  to  derive  the  CAS  OUT  signal 
for  the  compuler  board.  When  enabled,  PL 
will  be  required  for  all  repealer  operation, 
including  the  entry  of  DTMF  commands. 
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Figure  2.  Schenuiric  for  the  audio  board. 

The  speaker  amplifier  has  an  output  power 
of  approximately  0.5  watts  into  8  ohms.  Sev- 
eral owners  have  noticed  that  some  LM386N 
ICs  are  unstable  if  the  device  input  isn*t  con- 
nected to  the  volume  control.  Therefore,  if 
you  don'i  plan  to  use  the  speaker  output, 
don't  bother  installing  IC  U8.  The  volume 
control  (R37)  is  not  located  on  the  audio 
board  because  it*s  intended  to  be  installed  at  a 
convenient  location  for  speaker  level  adjust- 
ment. 

How  It  Works 

Although  the  audio  hoard  has  many  audio 
paths,  its  operation  is  fundamentaL  All  op 
amps  operate  around  a  +6  volt  DC  reference 
applied  to  the  noninverting  pin  of  each  ampli- 
fier. Capacitors  are  used  at  almost  every  in- 
put and  output  to  interface  to  receivers  and 
transmitters.  An  exception  to  this  are  the 
three  ID  inputs  where  external  coupling  ca- 


pacitors are  required.  The  computer  board 
used  one  of  these  ID  inputs,  however  the 
coupling  capacitor  is  already  present  on  that 
board. 

The  primary  audio  path  is  from  die  repealer 
receiver  through  lo  the  transmitter.  The  main 
repeater  receiver  audio  is  connected  to  pin  9 
of  the  board.  Input  amplifier  (U4A)  has  a 
fixed  gain  of  4.5  which  can  be  changed  by 
vafyLng  resistor  R12.  The  receiver  audio  is 
then  passed  through  two  series  audio  gates 
(LIIOC  and  UIOD)  which  are  controlled  by 
three  signals  {the  CAS  IN,  the  MUTE  signal 
from  the  computer  board,  and  the  PL  DECK 
IN  signal).  Whenever  the  voltage  is  near  zero 
on  the  control  pin  of  any  audio  gate  (pins  5 
and  6  here),  the  audio  is  muted  or  switched 
off.  W'hen  the  audio  passes  through  die  audio 
gate  fU  IOC  and  U  lOD),  it  then  goes  to  three 
amplifiers  {U6A.  U6B.  and  U7A)  and  the 
speaker  amplifier  U8.  Each  output  has  an 
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individual  gain  adjusmiem  so  each  one  can  be 

adjusted  separately. 

The  receiver  audio  from  the  input  amplifier 
(U4A)  also  passes  through  an  RC  filter  (R23/ 
CI)  to  the  adjustable  phone  amplifier  (U4B). 
The  gain  of  ihis  stage  is  conirolled  by  pot  R7. 
If  needed,  ihc  gain  can  be  increased  or  de- 
creased by  changing  the  fixed  resistor  R8* 
The  audio  from  op  amp  U4B  is  then  passed 
through  an  audio  gate  to  the  teEephane  trans- 
former. This  audio  sale  is  controlled  bv  the 
receiver  CAS  IN  signal,  and  the  AUTO- 
PATCH  ENABLE  from  the  computer  board. 
When  both  the  CAS  OUT  and  the  AUTO- 
PATCH  ENABLE  signals  arc  LOW,  the  au- 
dio from  U4B  is  passed  through  to  the  tele- 
phone. Audio  from  the  telephone  is  gated  by 
U9C  and  U9D  before  passing  to  op  amp 
U7B.  The  output  of  this  op  amp  is  connect- 
ed !o  the  main  transmirtcr  mixer  which  feeds 
the  repeater  transminer  and  Local  speaker. 
The  phone  line  is  connected  to  the  audio 
board  with  rciay  KL  It  is  controlled  by 
the  AUTOPATCH  ENABLE  .signal.  The 
audio  board  phone  interface  is  protected  by 
the  130  volt  MOVs  (VRl,  VR2,  and  VR3), 
zener  diodes  (Dl  and  D2),  and  resistors  (R39 
and  R25). 

The  remaining  audio  inputs  LINK  AUDIO 
IN  and  AUX  AUDIO  IN  are  similar  to  the 
repeater  input,  only  differing  in  what  controls 
the  gate  pin  of  the  audio  gates.  Both  <if  these 
inputs  have  an  adjustable  amplifier  with  indi- 
vidual pots,  Similar  to  the  other  stages,  the 
\i,{'\n  can  be  varied  further  by  changing  the 
fixed  feedback  resistor  (R9  and  R6)  in  each 
Stage.  The  audio  from  these  inputs  is  connect- 
ed  to  the  main  transmit  mixer. 

The  speaker  volume  pot  is  connected  to  the 
output  of  the  main  transmit  op  amp  U6A.  An 
RC  filter  (R36  and  Ci4)  is  provided  to  roll  off 
the  audio  for  a  natural  sounding  response.  If 
necessary,  capacitor  CI4  can  be  varied  to 
make  the  speaker  audio  sound  pleasant.  The 
wiper  of  the  volume  pot  feeds  the  speaker 
amplifier  (U8)  which  can  drive  an  8  ohm 
speaker.  Holes  are  provided  in  the  circuit 
board  for  addiiional  compc^nenls  (R38  and 
C 1 1 )  to  increase  the  gain  of  this  speaker  am- 
plifier  if  necessary.  1  don't  think  these  parts 
will  he  necessary  in  most  installations. 

Assembly 

Before  you  begin  asstembly,  here  arc  some 
tip$: 

•  Use  a  LOW  TEMPERA Tl'RE  soldering 
iron.  Do  not  attempt  to  assemble  this  board 
with  a  high  temperature  soldering  iron  or 
gun. 

•  Like  the  computer  boards  watch  out  fur  an 
incorrect  resistor  SIP. 

•  You  cannot  install  the  telephone  trans- 
former and  the  MOVs  backwards. 
<  All  traces  must  be  soldered  on  bodi  sides  of 
the  board.  The  holes  are  not  plated  through. 

Begin  assembly  by  installing  the  compo- 
nents that  have  traces  on  the  top  side  of  the 
board.  If  sockets  are  used,  make  sure  you 
leave  enough  rot>m  under  the  socket  to  solder 
the  top  board  pads.  Next,  install  the  two 
jumpers.  One  jumper  is  near  R 1  and  the  other 
is  near  the  common  end  of  resistor  pack  U 1 2 . 
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Figure  4.  Parts  placement  for  the  audio  bcKird. 


Complete  the  board  by 

tnstatling  the  remaining 

components. 

Adjustments 

See  the  diagram  in  Pan  I 

intheOaober  1991  issue.  It 
shows  the  neccMary  connec- 
tions to  the  audio  board  for  a 
simple  repeater  installation. 
For  simplicity,  power  and 
ground  connections  to  both 
boards  were  omitted.  The 
first  test  is  to  power  up  the 
repealer  controller  and  lis- 
ten for  the  power  up  ID  on 
the  speaker  or  the  repeater 
transmitter.  If  necessary, 
the  ID  level  may  be  adjusted 
with  R20  on  the  computer 
board.  Next,  adjust  the  au- 
dio path  from  the  repeater 
receiver  through  to  the 
transmitter  with  Rll.  If 
there  isnl  enough  gain,  in- 
crease the  feedback  resistor 
(R12)ofU4Atoabout330- 
500k  ohms.  If  too  much 
audio  is  the  problem,  an 
external  resistor  divider 
should  be  used  to  pad  down 
the  level. 

Once  the  main  repeater 
path  is  adjusted  properly, 
the  ID  level  can  be  readjust- 
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Figure  5.  Block  diagram  of  modificaiions  to  add  a  basic  link  to  the 
repeater  com  roller. 


Tinal  adjustments  on  the 
audio  board  involve  sei* 
ting  the  autopatch  lev- 
els. Turn  on  the  auio- 
patch  and  adjust  RIO  for 
proper  level  from  the 
phone  line  to  the  re- 
peater transmitter.  Next 
adjust  R7  for  proper  lev- 
els to  the  phone  Hne,  If 
either  adjustment  is  out 
ol'  range,  increase  or  de- 
crease the  appropriate 
feedback  resistor  (RS  or 


ed  to  (he  correct  level.  Follow  this  by  adjust- 
ing the  DTMF  decoder  level  on  the  computer 
board.  To  set  this  level,  simply  transmit  a 
DTMF  digit  and  turn  R17,  on  the  computer 
board,  20%  past  the  point  where  LED  DSi 
lights.  If  you  notice  that  some  digits  light  the 
LED  and  (Jthcrs  don^t,  try  increasing  the  level 
a  little.  If  the  increase  in  level  doesn't  help, 
ihe  frequency  response  from  the  receiver 
isn't  proper.  On  the  computer  btiard,  try  re- 
moving one  end  of  C8  and/or  C 1 8  lo  see  if  an 
hnprovement  in  decoding  can  be  made.  If  the 
operation  gets  worse,  the  values  of  C8  and/or 
CI 8  may  have  to  be  increased,  [f  additional 
gain  is  nc^cd  for  the  DTMF  amplifier,  the 
value  of  R18  can  be  lowered  to  increase  the 
gain.  For  reference,  the  SSI202  touchtoiK? 
decoder  will  ftinciion  with  15-20  mV  rms  of 
midio.  This  was  m^tsured  from  U3,  pin  9,  to 
ground  white  transmitting  digit  ^l . 

At  this  point,  the  repeater  should  fynction 
and  DTMF  commands  may  be  entered.  The 


Rl  3),  to  vary  the  the  gain  of  the  op  amp.  This 
should  complete  the  adjustments  necessary 
for  a  repeater  with  autopatch, 

if  the  link  or  auxiliary  ports  are  used  on  the 
audio  board,  the  adjustments  are  identical  to 


what  has  previously  been  done.  Remember, 
the  feedback  resistor  in  each  stage  can  be 
changed  if  needed.  Before  adjusting  link  au- 
dio, the  LINKMON  input  will  have  to  be 
pulled  LOW  for  the  audio  gating  lo  work 
properly.  Also,  the  auxiliary  audio  input  has 
a  control  signal  which  is  connected  to  pin  28. 
This  pin  will  have  to  be  pulled  HIGH  (12 
vol  is)  for  audio  to  pass  through  the  audio  gate 
directly  after  the  op  amp. 

Adding  Links 

There  are  two  methods  of  adding  a  link  to 
this  repeater  coniroMer.  The  first  method  is 
simple  and  requires  little  extra  hardware^ 
while  the  second  method  offers  many 
advanced  features,  like  being  able  to  activate 
the  link  from  the  link  frequency  1  This  re- 
peater controller  was  optimized  for  a  single 
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Figure  6,  Modification  for  ait  improved  link  instatluiion. 


AMATEUR  TELEVISION 
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ch3.  Shielded  cabinet  7x7x2.5",  Req.  13.8  VDC  @  .5A 
Transmitters  sold  only  to  licensed  amateurs,  for  legal  purposes, 
verified  In  the  latest  Oallbook  or  send  copy  of  new  license. 

Call  or  write  now  for  our  complete  ATV  catalog 
including  downconverters,  transmitters,  linear  amps , 
and  antennas  for  the  400,  900  &  1200  MHz  bands. 


(81 8)  447-4565  m-f  8am-5:30pm  pst.  Visa,  MC,  COD 
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Line  of 
NO-GROUND-ANTENNAE 

ANT-Ventures  presents  a  new 
concept  in  VHF  mobile  antennae. 
The  unique  design  allows  these 
antennae  to  function  efficiently 
WITHOUT  A  GROUND  PLANE. 
Perfect  for  use  on  those  vehicles 
with  plastic  or  fiberglass  bodies. 
Great  for  portable  or  apartment  use, 
these  antennae  can  be  mounted  to 
wood  or  metal  and  also  directly  to 
the  back  of  your  radio. 

Pre-tuned  ai  th€  factory,  these  aniennae^  provide 
aperalion  across  thatr  designed  bandn  with  a  VSWR 
better  than  1 .5: 1  and  a  power  rating  of  200  watts. 
MARS/CAP  operation  Is  possible  without  reiuning. 

Model  NG-144-t  mounts  dJroctly  onto  a  S023S 
connector  and  model  NG- 144-2  mounts  into  standard 
3/B  TTiounts  wTiich  are  opUonally  availabla  from  us. 
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ANT-Ventures 

P.O.  Box  776 

McHenryJL  60050 

(815)344-1702 


Only 


$39.95 


iWmbi  resideiits  add  e5%  tain  tat'i 
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link  or  remote  base.  Adding  multiple  links 
is  possible,  but  the  external  hardware  musi 
be  built  lo  switch  the  control  and  audio 
signals. 

To  add  a  simple  remote  base  to  the  basic 
repeater,  see  Figure  5.  There  are  only  a  few 
extra  conneciions  that  hiive  to  be  made  to  add 
this  type  of  remote.  A  small  amount  of  inter- 
facing may  have  to  be  done  to  connect  the 
PTT  and  CAS  lines  to  the  repeater  conirotlcr. 
Although  this  is  very  attractive^  the  link  can 
only  be  turned  on  and  off  from  the  repeater, 
plus  there  will  be  no  ID  on  the  link  frequency. 
Also,  before  using  the  autopaich,  the  link  will 
have  to  be  turned  off  manually. 

With  some  extra  hardware,  the  link  instal- 
lation can  be  upgraded  to  address  all  of  the 
above  concerns  plus  add  more  features.  This 
meihcxi  incorporates  the  Link  Controller,  a 
previous  project  which  appeared  in  the  Dc* 
cember  '89  \^&nc  of  QSTC" A  Repeater  Link- 
ing Controller'').  To  make  interfacing  to  the 
Link  Controller  easy,  this  repeater  controller 
has  several  dedicated  outputs.  A  diagram  of 
this  type  of  link  can  be  found  in  Figure  6. 
Similar  to  the  previous  figure,  it  only  shows 
the  connections  that  have  to  be  added  to  the 
basic  repeater  diagram.  With  only  a  few  extra 
connections  and  a  Link  Controller  board,  the 
simple  link  can  be  upgraded  to  add  features 
not  found  on  the  kilo-buck  repealer  con- 
trollers. 

Ideas  and  Evpansiun  Circuits 

This  section  is  a  combination  of  ideas  and 
suggestions  for  expanding  the  repeater  con- 


troller. Some  of  these  ideas  have  come  from 
owners  using  the  controller.  I  invite  others  to 
expand  on  these  topics  and  submit  their  cir- 
cuits to  73  Magazine  for  others  to  use. 

•  A  simple  timer  circuit  may  be  built  to  add  an 
autopatch  timer  to  the  repeater  controller. 
Input  #2  provides  a  way  to  remotely  termi- 
nate the  autopatch. 

•  Similarly,  a  long  distance  lockout  circuit 
can  be  constructed  to  terminate  the  patch  if  a 
long  distance  number  is  dialed.  An  output  pin 
from  the  computer  board  can  be  used  to  de- 
feat this  feature  when  long  distance  dialing  is 
allowed. 

•  The  superuser  input  pin  on  the  computer 
board  can  be  connected  to  a  variety  of 
sources.  One  interesting  idea  is  to  connect  it 
to  the  output  of  a  PL  decoder.  The  owner 
would  turn  on  PL  while  transmitting  to  enter 
superuser  commands.  Really  sneaky,  huh? 

•  If  an  output  pin  is  connected  to  the  supe- 
ruser pin.  an  input  pin  can  be  connected  di- 
rectly to  the  superuser  pin  for  a  status  read- 
back  of  the  DTMF  priority.  That  way. 
owners  can  prompt  the  repeater  controller  to 
see  what  mode  the  controller  is  in. 

•  If  the  repealer  doesn't  have  a  link,  the  link 
courtesy  beep  can  be  used  by  connecting 
an  unused  output  to  the  LINO/ION  input. 
By  programming  the  output  low,  the  link 
courtesy  beep  will  be  turned  on.  At  the 
same  time,  the  link  PTT  pin  from  the 
computer  board  will  become  active.  This 
output  can  be  used  to  key  a  PL  encoder.  With 
this  connection.  PL  will  be  encoded  on  the 
repeater  when  a  user  is  transmitting.  Great 


for  those  handhelds  that  decode  PL. 

•  The  MUTE  output  from  the  computer 
board  can  be  used  to  key  a  DTMF  cover 
tone  oscillator.  Tte  output  of  this  oscillator 
can  be  fed  into  the  ID  INPUT  on  the  audio 
board. 

•  The  MUTE  output  signal  with  some  logic 
can  also  be  used  to  unkey  the  link  transmitter 
while  touchtones  arc  being  entered. 

While  writing  this  manuscript,  I  quickly 
became  aware  that  this  wasn't  going  to  be  a 
short  article.  In  addition  to  what  has  already 
been  presented  here,  I  have  generated  two 
additional  documents.  One  describes  the  con- 
troller commands  in  more  dctaiU  while  the 
other  provides  a  detailed  functional  pin-out 
description  of  each  board.  {See  author's  ad- 
dress below,} 

1  would  like  to  acknowledge  two  people 
who  assisted  in  this  repeater  controller  pro- 
ject. Gary  N3ECW  coordinated  the  manufac- 
ture of  both  circuit  boards,  assembled  all  PC 
board  models,  and  evaluated  the  performance 
of  the  completed  audio  board.  In  addition, 
Mike  N3DZM  provided  considerable  input 
during  the  design  phase  of  the  audio  board. 
He  also  built  the  hand-wired  audio  board  pro- 
totype, debugged  it,  and  made  the  first  re- 
peater installation  of  this  controller.  Since  a 
project  like  this  takes  so  much  time  to  com- 
plete,  without  Gary  and  Mike's  help,  it  would 
certainly  have  taken  much  longer. 


You  nmy  write  John  K.  Bednar  WB3ESS  at 
548  Cherryville  Road,  Northampton  PA 
18067.  Please  enclose  an  SASEfora  reply. 
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CREATIVE  DESIGN  CO. 


CREATE  is  serious  about  long 
term  reliability.  The  CREATE 
RC5  series  rotators  were 
designed  with  the  serious  DX*er 
in  mind.  Three  models  for 
medium,  large  and  ultra  large 
antenna  arrays  are  available. 

Features  of  the  RC5  series: 

*  Cast  and  machined  a[uminum  case 

*  Worm  drive  brake  gearing 

*  Mast  clamp  gutdes 

*  Reverse  delay  control  (RDC) 

*  Preset  (on  3  models) 

*  Circular  dial  indicator 

*  Circle  overlay  available  for  USA 
(west '  central  -  east) 

*  Long  term  reliability 

Create  CK46  Mast  Bearing 
with  strong  anti-corrosion 
features  also  available. 

Distributed  By; 


RC5-3 


ELECTRONIC  DISTRIBUTORS  CO. 

325  Mill  Street  "  Vienna  *  VA  22180 

Ph  703-938-8105 

FAX  703-938-691 1 


ROTATOR  COMPARISON  CHART 
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Contact  your  favorite  Dealer  or  EDCO  for  additiooaf  information.    MaSt  Be  an  ng 
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A  Simple  10-Meter 
Sideband  Amplifier 

Give  your  QRP  rig  a  boost 


by  Bruce  Auld  NZ5G 


This  sideband  am- 
pliftcr  project  is 
intended  as  a  sequel  to 
'A  lOM  Sideband 
Transmilter**  (7J  Am- 
ateur Radio  Today, 
Octot>er  199K  page 
14),  It  will  give  the  rig 
a  fighting  chance 
among  the  crowds  that 
we  experience »  even 
on  10  meters  ^ 

This  amplifier  gen- 
emtes  between  5  and 
10  wans  PEP  on  10 
meters,  depending  on 
the  input  power,  using 
a  single  2SC 1969  tran- 
sistor, which  is  an  inexpensive  plastic  device. 
In  my  version  of  the  amplifier,  10  watts  was 
available  with  an  input  of  about  t  .25  watts. 
When  input  power  drops  to  0.75  watts,  the 
output  drops  to  about  5  watts.  The  transmitter 
this  is  designed  for  should  deliver  between 
0.75  and  1 .0  watts  PEP.  depending  on  con- 
struction methods  and  the  parts  used. 

Figure  I  is  the  schematic  diagram  of  the 
amplifier,  li  is  intentionally  broadbanded, 
with  two  cascaded  4:1  transformers  at  the 
input  to  step  the  impedance  down«  and  one 
4:1  transformer  at  the  output  (see  Figure  6 
for  winding  details  of  Tl,  T2  and  T3).  Tl» 
only  components  which  are  frequency- 
dependent  are  the  LC  combinations  which 
make  up  the  low-pass  filter  at  the  output.  If 
you  would  like  to  construct  this  amplifier  for 
other  bands,  only  the  low-pass  filter  compo- 
nents Ll»  L2,  CI,  C2  and  C3  need  to  be 
changed  (sec  Tabic  1). 

The  necessary  forward  bias  for  Ql  (0.7 
volts)  is  set  by  Dl ,  a  garden-variety  rectifier 
diode,  1  chose  to  use  the  LM  317  adjustable 
voltage  regulator  to  drop  the  12  volt  supply 
down  to  around  5  volts  before  feeding  it  to  the 
diode.  Some  circuits  call  for  a  single  power 
resistor  of  100  ohms  or  so  in  place  of  U  I,  but 
it  must  be  rated  at  10  watts  or  more  because  it 
dissipates  a  tremendous  amount  of  heat.  The 
circuit  t  used  stays  quite  coot. 
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Figure  I.  Schemaik  diagram  of  the  amplifier. 
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PC   iOARD 

Figure  2.  ffyou  dan  V  use  an  etched  PC  board 
you  can  nmke  your  own  mounting  pads  and 
solder  them  to  blank  PC  board  material  as 
shown. 

The  scrutinizing  constructor  will  notice 
that  a  4:1  balun  transformer  is  used  on  the 
collector  of  Ql.  At  some  power  output  this 
impedance  transformation  ratio  will  perfectly 
match  the  50  ohm  rnput  of  the  low-pass  filter 
and  the  antenna.  The  collector  impedance  of 
this  lype  of  circuit  is  found  by  the  following 
formula:  Z  =  Vcc^  /  2*P0,  where  Z  is  the 
imp^iaiK^,  Vcc  is  the  supply  voltage,  and 
PO  is  the  power  output.  Applying  the  formu- 
la to  the  power  outputs  possible,  you  will  see 
that  at  5  watts,  collector  impedance  is  14 
ohms;  and  at  10  watts  it  is  7  ohms.  Conse- 
quently, if  the  amplifier  is  to  run  at  a  power 
higher  in  the  range  specified*  a  9;1  trans- 
former  may  better  match  the  collector  to  the 
low -pass  filter.  As  a  practical  matter,  I  have 
tried  4:1,  9:1  and  16:1  transformers  at  this 
point  with  equal  result.  Solely  for  the  sake  of 
simplicity,  I  chose  the  fomier*  Your  applica- 
tion may  justify  another  transformer. 


LMSfT^  Construction 

Construction  is  per- 
formed over  a  ground 
plane  of  printed  circuit 
board  materia!,  cm- 
ling  out  a  small  rectan- 
gular hole  to  accom- 
modate the  body  of 
QL  In  my  version  of 
^r*V  the  amplifier.  Ql  is 

mounted  against  the 
back  wall  of  the  trans- 
mitter, which  acts  as  a 
heal  sink.  Because  the 
tab  of  the  transistor  is 
common  to  the  collec- 
tor, insulate  it  from 
the  chassis  with  a  mica  wafer.  Do  not  forget 
silicon  grease  at  this  union  to  enhance  heat 
transfer.  I  used  the  **ugly**  construction 
method,  mounting  components  on  top  of  the 
board  between  half-inch  square  islands  of 
double-sided  PC  board  material  affixed  to  the 
board.  These  pads  can  be  fashioned  easily 
with  a  hacksaw  or  hobbyist's  drill  with  a 
cutting  wheel,  then  soldered  on  the  board, 
first  by  tinning  the  underside  of  the  pad  and 
its  site  on  the  board.  Next,  lay  the  soldering 
iron  on  the  site  lo  heat  it  and  hold  the  under- 
side of  the  pad  on  die  topside  of  the  soldering 
iron.  When  both  surfaces  are  hot  (two  sec- 
onds will  do),  quickly  remove  the  soldering 
iron  and  lay  the  pad  on  its  site.  The  joint  cools 
almost  instantaneously  and  forms  a  perma- 
nent bond.  I  found  that  temporarily  soldering 
a  hal  f-watt  resistor  to  the  top  of  the  pad  makes 
a  nice  ^'handle''  for  easy  manipuUition  of  the 
pad  and  precise  placement  on  its  inicndcd  site 
on  the  board  (see  Figure  2). 

While  I  preferred  not  to  use  the  convention- 
al ferric  chloride  etching  technique,  those 
desiring  an  etched  board  may  prepare  the 
board  by  masking  the  entire  board  with  tape 
or  rubber  cement  and  carving  out  narrow 
borders  around  the  pads,  exposing  them  to 
the  etching  solution.  Figure  3  shows  the  toil 
pattern  of  the  board  and  Figure  4  is  the  parts 
placement  guide.  A  layout  simitar  to  this  was 
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PC  Super  Keyer 

Why  Pay  $150?! 

PC  Super  Key©r  Makes  Your  IBM 
Compatible  a  Full-Featured  Memory  Keyer 
AND  Code  Tutor  for  Only  $24.95! 
Practice  Receiving  AND  Sending  CWf 
Sends  Random  Groups  and  US  Gallsigns 
for  Receive  Practice.   Connect  Your 
Paddles  and  Use  the  On-Screen  Display 
to  Practice  Seadng! 

Keyer  Features  Include  Unlrmiied  Length 
Messages,  Paddle  or  Keyboard  Input, 
UsQ  in  Msg.  Beacon.  Auto  Serial  Number, 
Text  RJe  Send,  Loc^l/UTC  Clocks,  Morel 

Software  +  Manuaf  Only  $24.95 

With  Interface  Kit  $39.95 
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DEMO  $2  Postpaid 

CW  Enthusiasts 

Suite  R 

1346  Erickson 

Columbus,  OH  43227-2061 


I 


ClIVCLE  260  ON  READ0T  SERVtCE  CARD 


THE  KIFO  IS  ELEMENT 
144  MHz  YAGI 


Hp«h  F015-i44 


ELECTRICAL  STBCtnCATICmS: 


Mf  JiaiTEd   frj.l[1 

L-l'linE  hc^Jriw'lilrh 
H^P]iiTie  liejm«-|[Jthi 

■■I  t-Plkllt 
IBIH-Pbmc 


inn  am 

ElJdB 
I  n  I  typhd 

11  <m 


MKHAftKALSreCinCATrWiS^ 


c::(in 


llUb 


AUKi  AVAILABLE 

VlM-$^    RAT'50,      RAJl-ltJWS,      ^UlM4l.     FOI^IH     F01i-23a 

FtJ3MJ2.   FOll-ATV,     Fi)l5-431,     FWJt-452.     F<H1440 


HM  *1iWlf   ihtiBD'  hiird    to  iLtiS.  |MJ:ta    tat    thri    hOM*  hilld*r 

3V J f  Dilfiti  iitdultt^r*  flt.^Q/lCHJ,   St&lDlai»  1i«*p«ri  $ii.bt3/lfi< 

Add    f1    lin    1/fl    lat    ^M!h    *tttMt(3j 
til   Mtttt   a£   flbir  JliaAiBaa^S 


RUTLAND   ARRAYS 

1703  Nmrr&n   St.    *     Hiv  CiAberlimJ,    PA  t7070 
(717 J    774 'S»l      7-10  pa  1ST 

imL  Oft  WRITE  FO«  ODIt  KHV  CATALOCf 


For  High  Performance  in  Repeater 
Technology,  Go  with  the  Leader- 

SPECTRUM 


S-7R  Basic  Repeater 


"Stand  Alone^' 
or  use  wfth 
your  controller 
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10-40  Watt  Units 

21V!,  220,  440  MHz 

Super  SensitiveySelective  Receivers 

UnusuaUy  Good  Repeat  Audio 

Proven  Performance  throughout 

the  World] 


SCR1400 

REPEATER  W/1 50  WT.  2M  Amp 

&  30A  POWER  SUPPLY. 

(AJl  H^ni  available  separately) 

Shown  in  optional  cabinet 


Call  or  write  today  for  details  and  prices! 
Get  your  order  In  A*S-AP. 
Sold  Factory  Direct  or  through  Export 
Reps.  only. 


For  that  new  Machine — Spectrum 
makes  2  lines  of  Repeaters — the 
Deluxe  SCR1400  and  the  new  basic 
low  cost  S*7R  line. 

The  5-7R  Repeaters  maTntaln  the 
quality  of  design,  components  and 
construction  which  have  made  Spec- 
trum gear  famous  throughout  the 
world  for  years. 

However,  air  of  the  "bells  &  whistles** 
have  been  eNminated — at  a  targe  cost 
savings  to  you!  The  S-7R  is  a  real 
'•work-horse"  basic  nnachine  designed 
for  those  who  want  excellent,  super-re- 
Ifabfe  performance — but  no  frifis!  For 
use  as  a  complete  "stand-alone"  unit, 
or  with  a  controller. 

Of  course,  if  you  do  want  a  Full  Fea- 
tured/Super Deluxe  Repeater  with 
Full  panel  metering  and  controls,  and 
a  complete  list  of  'built-in'  options, 
then  you  want  our  SCR  1400— the 
new  successor  to  the  ''Industry  Stan- 
dard'* SCR  1000/4000. 

AvBitBbie  with  Autopatch/ReversB 
Patch/Landiine  Control;  TouchTone 
Control  of  various  repeater  functions; 
'PL';  ''Emergency  PwrJiD;  High/Low 
TX  Power;  Tone  &  Timer  Units;  Stiarp 
f  RX  Fitters;  Power  Amps,  etc. 


Sales 


■  Complete  Line  of  VHF/UHF  Rcw. 
&  Xmtr.  Link  Boards  &  Assemblies 
also  available.  Plus  ID,  COR»  DTMF 
Control  Bd$.,  Antennas,  Duplexers, 
CablnetSt  etc.  Inquire. 

■  /Vetv — Sm  Receivers 


SPECTRUM  COMmNICATIONS  CORP. 
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W.  Germantown  Pk,  S1Q  «  l^orristown,  PA  19403  •  (215)  631-1710  •  FAX:  (21 5J  631-5017 

CIRCLE  5 1  ON  DEADER  SERVtCE  CARD 


A 


^ 


n 


Figure  3.  PC  hoard  foil  paiient-  Note:  Dark  lines  are  etched  areas. 


Ql  SITS  OH  eOAnO  AND  BOLTED 
K>  IT  EM  4  »ECT4NGUUlFr  CUTOUT 
iOLT  4CIIINST  HEAT  SlMK,  LOCA- 
TED UMOEH  fiOJ^RD  AMD  INSULA- 
TEES  FfllOH  HEAT  SINK  WITW 
MlCft  WAFtF 

TNI  COLLECTOfl  LEAD  OF  Ol  MUST 
BE  SEMT  OVEFr  EMMtTE^  LEAD  TO 

rcajch  pad 


Figure  4,  Amplifier  pans  placemem.  Cut  out  the  shaded  area  of  the  PC  board  under  QL 


described  in  dctaLl  by  Bill  Heishmun  m  his 
article  **MOiiScFEet''  (7J  Amaieur  Radio 
Today,  November  1990,  page  36),  with  a 
fall-size  etching  pattern.  Il  is  easily  ddapied 
lo  this  purpose. 

The  supply  voltage  may  be  applied  to  the 
collccior  of  Ql  cominuously  because  the 
transistor  is  turned  "off*  until  bias  (from 
V 1 )  and  RF  drive  are  applied.  ConKequcnily , 
the  bias  voltage  is  appiied  only  during  trans* 
mit  periods.  This  keyed  voltage  may  be  ob- 
tained from  relay  Kl  on  the  transmiuer  am- 
plifier board.  There  is  a  PC  solder  pad  and 
hole  for  this  purpose. 

In  order  to  place  the  amplifier  "in  ser- 
vice/* you  must  decide  whether  to  leave  it 
in-line  permanently,  or  whether  you  want  the 
option  to  switch  it  in  and  out  to  (tchieve  high 
and  tow  power  output  for  your  transmitter.  If 
you  prefer  it  in-line  continuously,  simply 

54    73  Amateur  Radio  Today  •  November,  1 


route  the  transmitter  output  (after  the  low- 
pass  filler,  but  ahead  of  the  antenna  relay)  to 
the  amplifier,  and  the  output  of  the  amplifier 
to  the  relay.  It  is  as  simple  as  adding  another 
stBge  of  amplification  to  the  transmitter.  If 
you  prefer  selectable  power  levels,  install  the 
amplifier  the  same  way,  but  include  a  double- 
pole,  double-throw  toggle  switch  between  the 
transmitter  low-pass  filter  and  the  amplifier 
input,  as  described  below  (see  Figure  5). 

Tune  Up  and  Operation 

Tune  up  and  operation  are  simple.  First, 
with  transmit  voltage  applied  to  Ul,  but  no 
RF  drive,  adjust  the  voltage  appearing  at  pin 
3  of  Ul  to  approximately  5  volts.  Next,  con* 
Finn  that  Dl  is  properly  limiting  the  voltage 
at  the  base  of  Ql  to  0.7  volts.  Apply  drive 
from  the  transmitter  and  check  the  output 
with  a  wattmeter.  As  with  the  transmitter. 


squeeze  together  or  qjread  apan  the  turns  of 
coils  LI  and  L2  in  the  low-pass  filter  of  the 
amplifier  for  highest  output. 

[  noticed  that  the  system  as  a  whole  was  less 
tolerant  of  impedance  mismatches  between 
stages  and  imprecise  adjustments  in  the  vari- 
ous stages  in  general.  Oscillations  appeared 
in  the  transmitted  signal  that  were  not  present 
at  the  1  watt  level  that  originated  in  the  trans- 
mitter. This  glitch  disappeared  by  making 
more  precise  adjustments  in  the  transmitter.  I 
recommend  reducing  audio  drive  with  R27 
and  reducing  the  input  to  the  mixer  by  rotat* 
ing  Q5's  irimpot,  Ri5.  Also,  readjust  all  the 
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Figure  5,  A  double-pole  double -throw  switch 
can  be  used  lo  s^viich  the  antphfier  in  and  out 
of  the  circuit. 


\   TWIST  T*f>  EMAUEtED  WIRtS  TQGETMEIt,  JTS  MCtPfVL  TO 
USE  Off  Ff  FI£WT  COLORS. 
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a.  WIND  TH£  A.0  ^AIR  AfiQUlyD   TOnOlD  TNf  I^^^^HT  NUMBER 
OF  TURNS.    5.  SOLDER  Em  B  TO  ENO  A' 


Figure  6,  Bifilar  ninding  details  for  Ti^  T2 
andT3, 
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TALK  WITH  THE  KNOWLEDGEABLE  PEOPLE  AT 


a 


UEMENT 

BLECTROMCS 


FEATURING  AN  EXTENSiVE  UNE  OF  YAESU  PRODUCTS 


ALL  MODE  HF 
BASE  STATION 


$3699 


00 


tFTlOOOD 


YAESU  u,aA, 


FT33R/rrP 

FT41 1 E 

FT811 

FT470 

FT911 

FT4700RH 

FT757GXII 


220IV1H2  HI 

2MHT 

440  MHZ  HT 

2M/440HT 

1200  MHZ  HT 

2MM40  MOBILE 

ALL  MODE  HF  PORTABLE 


$328.00 
$346.00 
S349.00 
$404.00 
$429.00 
$669,00 
$929-00 


IF  YOU  BE  JN  THE  BAY  AREA,  STOP  BY! 

1000  S.  BASCOM  AVENUE 
SAN  JOSE,  CA  95128 

Can  us  at  (408)  998-5900 

Since  1933 


SG-230 

SMARTUNER 

HF  ANTENNA  COUPLER— SSB»  AM.  CW  €l  DATA 

FAST-rNTELOGENT^ACCURATE 

OPERATES  \V1TH  ANY  HF  TRANSCEIVER 

The  Smartum-r  higti  i«xhi*okjg3r'  ccmjp*ct  uTietli^sirrirty  iiEnrs  an>  IrtsjEifi  onicnnd  {&  id  SO 
f£}  in  tlv  lit'  band.  TUIa  lyiii  will  i!>firf  •iic  wiih  ^iy  tiT  liransccfvt^  vnifun  us*  specfrlca- 
tk»is.  Thi?  .TrriariiifieT  ^vnuhcs  ^^  ^pur  mwi  32  putpui  csifxacac^^mc  ciwjibirtiiicKt*  plus 
2£>ii  Mi^iiti  tance  C0rr!b(iuitiions  in  a  "pi"  nctworK  tan^tin^  in  o%'rr  it  hatf- million  ^tfftrrenl 
wayai  ivi  rrtsiirc  s  pcTtc\:t  rruitcN  tor  iht*  iransccwrr  And^  it  rcincrrtbt*n  the  ffVi^ietHy  Hiid 
the  tturitifi  v^ues  umi  will  ce-seUxi  Ihcsc  vaLLWhA  it\  U^^  itidii   lO  tti|&  neni  titric?  you 

SPECIAL 
HAM  PRICE: 
$555.00 


^MICROPROCESSOR  CONTROLLED  •  1  -8  TO  3M)  MHZ  RAP^GE 

'NONVOLATILE  MEMORY  •  1 0  TO  i  50  WATTS  INPUT  POWER 

' WATERPROOF  •  J  0  MS  REFUN I NG  Tl  ME 

'B.LT.E.  INDICATOR  •B  TO  SO  FT.  ANTENNA  (ALL  TYPES) 

•FOR  MARINE.  AVIATION.  HAM  AND  PARA  MILJTARV  APPUCATIONS 

Hk  SQ-IW  Smartuiier  It  aiiikble  froai:  Awuttm^aramr^r^  mmm^^  misiky5s&mti 

mtUKwsmLGi^/sjt&^axf  fiwj<ti*i  ri  tt  imru  rihifmn^rif  i^wia.n  rrm  r~[ 

9GC  be.,  5GC  BalMiMf  J1TS7  S^  tftJh  §t,  IleEl«««e,  WA  H1W5,  tBA 


QIACLE  18R  ON  READER  SERVICE  CARD 


CIRCLE  132  ON  READER  SERVICE  CARD 


u  •  B  &  W  •  BENCHER  •  BUTTERNUT  •  CUSHCRAFT  •  DIAMOND  •  HUSTLER  •  HYGAIN  •  ICOM  •  KANTRONiCS  •  m 
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r  rr 


DC 
LJJ 


Michigan 

23040  Schoenherr,  Warren,  Ml  48089 

OPEN  MON-FR1 10-6,  SAT  10-4,  SUN  CLOSED 


ORDERS 
IN-STATE 


P^^QJQ>^kJ%SERVICE 


SERVICE 


FAX  SERVICE 


1-800-TRU-HAMM 
1-313-771-4711 
1-313-771-4712 
1-313-771-6546 
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WANTED:  QUALITY  USED  GEAR,  CASH  OR  TRADE 


o 

CD 

m 


KENWOOD 


HT'a 

'-■   ■  %* 
..  ■■* 

ir>Mrii 

TH-7TA 


TERMS  t 

Prices  Da  Not  Inctude  Shipping, 

Price  and  Availability  Subject  to 

Chang«  Without  Notice 


B  m 


pESCfiiPTroN 

3W?  FiW AFFORD A&U 
?UI  ivi  SCAtiHG  DEL 


LI^T 


OURg 
CALL 
GALL 
CALJ- 

CML 

CAUL 
CAL^ 


Most  Orders  Shipped  The  Same  Day 
COD'^  Welcome  (54,00  <  shipping) 


O 

ICOM 


LU 

a 

<: 

Q. 

< 


o 


mxxi. 

DQcnipmi 

TW-J^TA 

»i4t4¥PKiaiM: 

TH-K3CHI 

SH  ZSW  DELUXE 

TM-25*W 

JH4iWKLLrKE 

TM'MIA 

S0«HitiMWP?fO(jMlC 

TrJt.44lA 

440MM;  $f  W  PJ^PG  MIC 

TM«I1A 

aWSSOhlHZ  D4JAI  eAHD 

TM-731A 

»^|M4aiyiHZ  [HJAL  QAND 

ty4M> 

aWMOWi -?  TBJrBMf 

TU-niA 

ZMZISM'ALl'WODC 

TM^tA 

lOOM  S«f  ALL-MOOE 

T^?i1* 

2V  »W  41,  tUDOE  $ASC 

T^m* 

swiQCvsATmuti 

LAT 


4»H 

479.95 
740- 9i 


TTlftS 


hlf 


LfiT 


rs-^4*'AT 
tg-BsmAT 


*«FCO«NP(lEHCOV 
«««VI  COHP  OEM  QOV 

Hf  EJeUUKECOl* 
HFOEl  COMP  TUNfl 
Hl^iaVDELDDS 
WFl^VOlLTliNH 
Hf  BAIJJC  VEfiSaDM 
HF  iMCOy  UACTHlMei 


tS4B.H 
tfiM,49 

tamm 


CALL 
CALL 

CALL 
CAUL 
CALL 
GALL 
CALL 
CALL 
CALL 
CALL 
CAU, 
CAU 


0«B 

C*U- 

CAU- 

cau 

CALL 

CALL 
CALL 
CALL 
CAU 


IC^OAf 

ie-.^AT 

ie34AT 

le^Ar 

IC4SAT 

IC4-SAT 
IC^QAT 
l&WZA 


iMTWtiliiEliOTiif 
nif^WDELMiCnO 

HiTTtlCW  DEL  hUCAO 
eW7QCMgW3QWeU 

azowe^wMicpjo 

7DCM  ?-SW  MICRO 
n}C-M7W15HEWPTMF 
.ffUrTOCM  DUAL  MfflQ 


i&»iA 


»mcv29W 


MIT 

«*(» 

4806' 

4mm 
tmrn 

sntKi 

Man 

44flW 
Hi  00 

iMt 


CALL 
CALL 
CALL 
CALL 

CALL 
CALL 
CALL 
CALL 

CALL 


FT-CT1 
FT-** 

rr.9 
UdiiiL£vHfVVW 


iiAswwmHenM 
4<wiA.BWfW)n>iiiiTWS 


PJRS 


CALL 
CAU 
CALL 

CALL 


3J 
> 

Q 

m 


< 

UJ 


WE  5:tiODt  A  f=ULL  L  nc  OF  Acc^acnES 

POIt  Tig  gMWOOO'LBgS  CALL  row  <MieitSoOlJiTEBl 


H^fOUiPliEHT 

C<739 
lC,72B 
iC'?3& 

ic-rsi* 
c-m 


2WIOCV4fiWDEL 
OtSCfflPTHWt 

ikf  cducACJ  amGG^ 

HFI5£LUKeC0MPAGr 
HF  iSVBASETXCfl 
HF  CNELyXE  T»|R  PS 
HF01f£HSD&JGHl 


CALL 
CAU. 
CALL 
ClteJi. 


LBf 

94|«CHD 
13W.W 

IIAtflO 


ounf 

CALL 
CAU, 
CALL 

CALL 
CAU 
CALL 


WE  S^UCK  A  HJI4- LWC  Of^  ACCESSORY 
V1VI  11«  CQU  LMES.  CAIL  FOftOUII  OSODIJiniB 


yooa. 

e£3CHPtK!W 

yn 

OURS 

R-SMBII 

ZW25W  ALL -MODI 

fMM 

CALL 

R^^MHH 

2hV7DCM  REMOTE  NEAD 

TMM 

CALL 

rr-736n 

^htmiCU^aQ^/if^T 

14S^(N 

CALL 

fT'iaOO 

imjtocmpual  band 

7«B(W 

CALL 

Fr.flioo 

IDCWi  JOUALftAND 

mm 

CALL 

Ft^d4«Bl 

AMS£lWJ.Cg,CTCSB 

4I«» 

CALL 

IffiBL 

r 

HVQO 

Sits 

rT-7<rtiK 

MFLcmwnuovie 

CALL 

FiivC^xa 

HFCC]VO£i«C(^r 

loiioer 

C»LL 

FT-7V75ir 

HF^ZffZWfTK:  TUW 

^■•DD 

CALi. 

Ft«J 

VtFrZVDEXtUVI' 

^»« 

CAW 

FT-T0M6 

HF  use  VlR|»qH 

IJMfS 

CALL 

nr-fOooE) 

MF  OSL  CATI>nRt* 

4>dl99I» 

CALL 

WE  BTOCH  A  FULL  Llt^E  OF  ACCEE$OfllES 
FQH  TK£  VA£SU  LIMES  CALL  FCH^  CiUR  CMSCQ1^>VTm 

PRIC^Sl      1 -lOCl-TTIU    HAUS 


TEN-TEC 


IW 


NFsBANDmcvn 

«C£MCOvTMCvn 


CALL 
CAU 


J 


•   BUTTERNUT  •   CUSHCRAFT  •   KENWOOD  •  LARSEN  •  MFJ  •  AEA  •  TEN-TEC  •  YAESU  •   ICOM   • 
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Talkie  1 ,  Output  filler  values  for  other  bands. 


LI  ,L2 

8tums*T-50-6toroici 
9  turns,  T-SO-6  toroid 
12turns,  T-50^toroid 
12  turns,  T-50-2loroid 
1 4  turns,  T-50-2  toroid 
19turns,T-50-2  toroid 


Note:  use  #26  wire  for  CI  and  C2.  Lfse  capacitors  that  are  closest  to 
these  suggested  values.  As  the  operating  frequency  decreases, 
the  gain  will  increase  as  well  as  the  possibility  for  instability.  You 
may  have  to  use  RC  fe^lback  to  negate  this  effect.  Values  tor  the 
above  table  were  obtained  from  the  QRP  Notebook  by  Doug 
DeMaw. 


Band  (meters) 

C1,C3 

C2 

12 

117  pF 

220  pF 

IS 

138  pF 

270  pF 

20 

1 38  pF 

420  pF 

30 

289  pF 

579  pF 

40 

400  pF 

800  pF 

80 

700  pF 

1415  pF 

trimmers  In  the  compleied  transmitter  to  achieve  a  good  balance  in  the 
system  as  a  whole.  Listen  to  yttur  voice  in  the  station  receiver  and  yoo 
will  be  rewarded  with  a  cleaner  signal. 

On-the-air  tests  were  gratifying.  White  true  QRP  operation  is  a  lot  of 
fun,  a  little  punch  in  your  signal  will  enhance  its  readability  and 
produce  longer  and  more  enjoyable  contacts.  I  found  that  contacts  with 
armchair  copy  were  easy  lo  make.  Of  course,  it's  always  the  best 
policy  to  use  less  power  when  it  will  suffice,  but  no  one  will  suggest 
you  are  using  overpower  on  die  ham  bands  at  10  wans!  Happy 
home-brew  DXing! 


Part 

U1 
01 

RFC1 
T1 J2  J3 


01 

L1,L2 

C1,C2.C4,C5.C7 

C3.C6 

C8.C10 

C9 

R1 

R2 

R3 

R4 


Table  2.  Parts  List 

Description 

LM31 7  variable  voltage  regulator 

2SC1969  power  transistor 

10  turns  on  an  FT-37-43  toroid 

1 0  turns  #26  wire»  bifilar  wound  on  an  FT-50-43 

torotd 

(an  FT-37-43  can  be  used  for  T1  &  T2) 

1 N4001  rectifier  diode  or  equiv, 

6  turns  §2S  wire  on  a  T*50^  toroid 

0.1MF/50V  ceramic  capacitor 

47tiF/1 6V  eleclrofytic  capacitor 

100  pF  ceramic  capacitor 

200  pF  ceramic  capacitor 

15  ohm  resistor 

27  ohm  resistor 

330  ohm  resistor 

5k  PC  mount  potentiometer 


An  etched  PC  board  is  available  for  $6  +  $1 .50  shipping  per  order 
from  FAR  Circuits.  iaN640  Field  Court,  Dundee  IL  601 18. 

Toroids  and  other  components  can  be  obtained  from  Tanner  Elec- 
tn^nics,  1301  West  Beltline  Rd.,  Surte  105.  Carrollton  TX  75006.  Tel. 
(214)  242-6702.  Radiokit,  P.O.  Box  973.  Pelham  NH  03076.  Te!. 
(603)  635-2235.  Circuit  Specialists,  P.O.  Box  3047.  Scottsdale  AZ 
85271*3047.  TeK  (800)  528^1 41 7  and  RF  Parts,  1320  Grand  Avenue. 
San  Marcos  CA  92069.  TeL  (619)  744-0700. 
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HAM  STATIOW 

P.O.  Box  6522 

220  N.Fulton  Ave. 

Evansville,  IN  4771 9>0522 

Store  Hours 

MON  FRI:  8  AM  5  PM 

SAT:  9  AM -3  PM 

CENTRAL  TIME 

SEKD  A  SELF  ADDRESSED  STAMPiO 

iUHl  ENVELOPE  {SASE)  FOR  N  EW  AND 

USED  EQUIPMENT  SHEETS. 

WARRANTY  SERVICE  CEIfTER  FOR; 

ICOM.VAESU.TEIi-TfC 

FOR  SERVICE  INFORMATION  CALL 

(012)422  0252 

FAX  B12  422  4253 

MONDAY    FRIDAr 


TEflMS- 

Pricis  Do  Not  Includt  Shipping. 

Priee  and  Availablhty  SubiflCllft 

Changt  Withaul  Notct 

MqsI  Ordari  Shppifl  Tha  Simt  Day 

COD  s WtlfiMMiMOO  +  shipping) 


PKr?32Mij)(  Wuiti  Modt  Comroller 

PC  PakfattN-IBM 

COW  Pakfjit— C  64 
PIC  88  HS  23?  PKhW  Oontfoiler 

PC  PakrjtiaS 

Isopolt  144-2  liEtef 

ALINCO 

mtm^  ibw  ni/ssw  uhf 

OfiS70T4iW?W^3SWLJHF 
Dfl  tt2T45W5MeJcr 

DJ-56QT  ?M^440 

DJ-1601    ?M 

AMERITRON 

Al-Bn  mr&iaiU  Tubes 
flCS-aV  1607M&P0S. 
RCS4V  4  Posilion  Wiretess 

ASTBON 

RS12A  9-12  Amp 

RS  2QA  T  6- 20  Amp 

RS  3&A  2b-3b  Amp 

RS-2CM  i&-?OAfrp  w.  Weters 

AS  3^  2S'35Anip  «/Ue!«fs 

RS'50II  37-50  Amp-  «/lltiter& 

BUHERNUT 

HFgVK  6  Sati4  venici! 

Al7-12i7&OMet£rKit 

TSft  I60S  1&0M 

STB  II  Stub  Tunetf  Radial  KM 

flMK  II  RdOf  Mmg   Kn  {w/STR) 

est 

e?00  Full  Dup  ,  Repeater  Contra  Her/ 

Interconrveci 
F.P  V  Null  Mode  Jnterconnect 
700  Simptfi  inifE earned 

COMET 

CA^£x4MA;  ?M  140  4  Sftv#  f8"4  ■ 
CA  2x4F*  2Mv440  4  5/2  ?  S,"11 

CUSHCflAFT 

A4S  10,  ib.  am  4«i  9db  18  awn 

A3  10,  1^,  ?0¥  SeEidb  Ufm 


UM 
44.i5 

Mas 

69.35 

»Tg.95 

549.ffi 

129.35 
279.3& 
369.95 
254 .9& 

$579.95 
13995 
1Z9.95 

tr4.ss 

94  95 
tMfS 
114.15 

1B-I5 
2^.95 

S1H.9S 
36  50 
54  95 
4195 
§4J5 


H94.95 
479.95 
299.95 

tl6§  $5 
94.95 


S^6495 
31995 


A3WSl7«.32M8dO..  .       344,95 

fl7  to,  12.  15,  17.  2{).  30.  40W  Vi  Wv    374.95 

fl&  ID   12,  t5, 17.  20M  1/2  Wave  Z5S  95 

QIAMOfID 

X  200  6/8  db  8.3'  2M/440  $134  S5 

X  500f4A6  3/11  7d&  17  2   2M/440      17995 

HYSA1I4 

THfOXS  7ei  B  /db  24-ani  CALL 

EKploter  l4  3^SdbT4  Bqi  C*IL 

DKSe  8  Bints  T^ap  Veniai  PILL 

Til2BSq  Fi  BotaHGf  CALL 

H*r  iVlSSq  F1  Royioi  CALL 

CD45  II  8  5  Si}  Ft  fiotalor  CALL 

CiM  Fet  Sptcitt  Towtr.  AotilDr ,  ATtliitTtt  Packagi 

ICOM 

lC7ai  MF  Base  StaEion  XCVfl     .  CALL 

ICV6&  Gen  Ccv  Xcvr/PS/TuriBr  CALL 

rc  75tAG*n  Cov  Xtvt  CALL 

tC73bGen  Gov  Xcvt  CALL 

IC'726  l-30MHi/50-54MH/  WLL 

IC'725  Gsi  Cov  Xcw  CALL 

lCft7lA    t-30l*HiflC¥f  CAU 
R1  1l»|C}i/-l300MHf  HaitfttM  Fkvr        CALL 

R72  30lC<IU'30MHz  Rt>f  CALL 

R  7000  254IHZ-2GH;  Rcvt  CALL 

R9000    1-2000  MHZ  fkvr  CALL 

IC  2410  yHf/UHF  45W/35W  OUX 

IC-3226H  VHF/UHF  45W/3&W  CAIL 

IC229H50WFM  ZAll 

IC'901  Fi&er  Opf^c  CALi 

tC^W2A  2MI/440  Handheld  Kcvf  CALt 

JC-24AT  2IW/44D  Hand!iefd  Xcvi  CALi 

IC'JSAT  2,5W  2M  Handheld  Xcvr  CALL 

IC'2GAI  7W  ?M  Handheld  Xcvr  CALL 

KANTRONICS 

«AM  A    Wnd€  I2B9  95 

Hfisl  tAAsm  II  (PC)  59  95 

MFJ 

989C  3m  P€P  Ameraia  Tuntr  1299  95 

946  ZKH  PEP  Ai^sm*  Tvntr  254  95 

9490  300W  liir/DL'^Sw^Tcttyein  134  95 

94d4iitlo««v»o/DumfnyllU(l  Ht  95 

9411 300W  litr  ^SwFti^h/Btn  99  95 


onoERS  a 

PRICE  CHECKS 


800-729-4373 

NATIONWrOEi  CANADA 


tOCAl 
INFORMATION 


/UYtttbWH  Analyzer  S9.IS 

4SE  Super  Grand  lUtd^ter  w/BK  169  95 

422BKeyaf/Pa(li^l«CombinarK)n  124  95 

SIBB  1  8-30  UHi  RMS/PEP  59  95 

J214  Cotor  fax,  RTTY .  CW.  ASCII  149  95 

12raT  TurbQ  Wulti  Mode  Cnrr  309  95 

127a  Mu»Ti4l«lfl  Contrntlir  Z44  95 

1271  Padm  Contrgllir  143  95 

1276B  TAPR  TIfC  2  DOM  124  9A 

2fi4Spir^Vtc  ^CiKn/Vacsit  24  95 

HF  Concflpfs 

2-23;     : . .        ' --r  w/Prr*mp  S1 19  IS 

2-317  __      _     .     Amp  244  95 

3  312  30/120W  220  MN;  Anip  244  95 

4  •  1 1 0  1 Q  / 1 0Q W  440  M  H;  Amp  324 .  95 
2  /  /  OG  3  /  30  -^/  20^  ?M  /  440  Amp  234  95 

STANDARD 

C22aA  m  /440  MHz  H  T  w/CTCSS  .  ¥649  95 

€52aA  2M/440MHJ  Hi  529.95 

CieaA  2U  Sub-Mim  Deluxe  HT  349,95 

C56DDA  2liA/440  MH^  Mobile  669  95 

TEN-TEC 

!>e^  Paragon  Gen  COir  KCVIl  $1919  95 

^2  dmnt  V  KF  Trartscsivtt  \  489  95 

53eDcfbll   f-aOllHlXa^  1459  95 

S35  Ar^!fuj|  1 1  ORP  xcvr  1249  ft5 

YAESU 

R  ^0000  TQCm  dtiUMt  HF  Xevr  CAU 

rr  lOOD  200W  HF  Kcvt  EAU 

R-aSOIOOWHf  xcvr  CALL 

FT7fi7Gen.  Cw  Kcvc/PS/Turwr  CAtL 

F!  757QJt-HGeJi  Cov  Kcvf  CALL 

FTr4rGXHFJ(cvr  CALL 

FT736f^  Xcvr  144^148,  430-4SO  CALL 

FT-290n/ll2M  All  Mode  2bW  CALt 

FT-52O0  2M/44O5O/35W  CALL 

n  2400H  2M  50W  CALL 

FT  4700RH/CS  2M/440  50W/40W  CALL 

FT-2l2ftH/C8  2M  45W  FM  CALL 

FT-712RH/C8  440yH|  35W  FM  CALL 

FT  26/25  2M  2W  CALL 

FT'26/76  2M  5W  CALL 

FT  76/25  440i4Hj;  2W  CALL 

FT  470  2li/7IMCil  2W  CALL 

FT-41lE2li2  5W  CAU 

FTeit«4Q||>tz2W  CALL 


812-422-0231 


CIRCLE  131  ON  READER  SERVICE  CARD 


Sell  your  product  in  73  Magazine  Call  Dan  Harper 
&  Louise  O'Sullivan  today  800-225-5083 
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flMnbef  14  on  your  Feetlback  oard 


Low  Power  Operation 


toggle  swrtcti  of  the  ON-OFF-ON  type 
is  required.  Wire  this  switch  as  shown 
in  Figure  2.  A  targe  solder  Tug  around 
the  switch's  shaft  will  make  a  conve* 
nient  place  to  ground  ttie  required 


requires  onfy  one  additional  pari — a  re- 
sistor. 

Wire  a  I5lt  restsior  acrc^s  Ihe  PIT 
control.  This  will  reduce  the  offset  to 
about  +2.9  kHz  to  -3.1  kHz.  This  is  a 


Michaei  Bryce  WBSVGE 
22^  Mayflower  NW 
M^SSiiion  OH  44646 


The  4066 IC 


Several  months  ago,  I  mentioned  us- 
ing a  4066  IC  for  audio  muling  in  the 
HW-9.  This  IC  was  pu(  to  good  use  by 
Paul  Lev&sque  K31MJ.  It  occurred  to 
me  that  many  people  who  design  (heir 
own  gear  might  rK>t  know  about  this 
very  versatile  chip. 

So,  fust  what  is  a  4066,  anyway? 
Well,  il's  a  quad  analog  switch.  Basi- 
cafly.  If  s  just  tour  CMOS  switches  that 
can  be  turned  on  or  off  by  putting  a 
voltage  on  a  control  line.  With  j^ero 
vo^s  on  thts  line,  the  switch  Is  open. 
Apply  more  than  half  the  supply 
voflage  on  the  conirol  line,  and  the 
Swilch  turns on^  The  "on"  resistance  is 
anywhere  from  80  to  270  ohms. 

The  4066  can  pass  00  for  switching, 
BIT  circuits,  and,  of  course,  relays.  The 
4066  can  also  pass  audio  wfth  low  dis- 
loftion,  and  handles  RF  up  to  40  M  Hi, 
You  can  switch  it  on  and  off  up  to  10 
MHz,  The  low  current  demands  make 
this  a  QRP  potable  rig^buitder's  dream 
come  true— only  0,5  microamps.  The 
peak  switching  voltage  must  not  be 
higher  Ihan  the  supply  voltage,  howev- 
er. There  are  current  limits  flowing 
through  the  switches. 

Since  there  are  four  switches  in  one 
4066,  any  leftover  switches  can  bo 
used  to  COntrot  other  circuits  instead  of 
transistor  switches.  Retay  ddvers  and 
t_£Ds  come  to  mind.  If  you  don't  need 
them  for  this,  you  can  wire  up  the  lett- 
over  switches  in  parallel  for  inore  cur* 
rent  capacity.  You  might  want  to  do  this 
rf  you  use  a  T/R  relay  with  a  co^l  resis^ 
tance  under  300  ohms. 

The  4066  IC  might  be  the  chip  you're 
kiofcing  for  if  you're  into  OSK  trans- 
ceivers, A  pair  of  small  reed  relays 
could  do  all  the  RF  switching,  with  the 
4066  doing  the  DC  and  audio  switch- 
ing. 

Because  the  4066  is  a  CMOS  de- 
vice, it  IS  easily  damaged  by  static 
unl^s  buffered.  Most  ol  the  CMOS 
chips  made  today  are  buffered,  but 
beware  of  the  surplus  ICs,  and,  of 
course,  IDs  from  old  computer  boards. 
Keep  static  away  from  the  chip,  and 
you'll  have  no  trouble.  Also,  with  any 
CMOS  chip,  aJl  unused  inputs  shotiJd 
be  tied  to  either  ground  or  Vcc.  Don't 
let  them  fk>at! 

The  4066  can  be  purchased  for 
about  60c.  Radio  Shack  stocks  the 
4066  at  a  slightly  higher  price.  See  Fig* 
Lire  1  for  various  uses  of  the  4066. 

Argosy  Break-In  Delay  Mods 

In  the  past,  Tve  had  modrfications 
for  the  Heath  QRP  rigs.  Now  I've 
got  several  this  month  fof  the  Ten-Tec 
Argosy. 

Anyone  who  has  used  the  Argosy 
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Figure  I .  Ttie  4066  iC  can  be  used  in  a  number  of  ways. 
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Figure  2,  The  break-in  delay  tor  the  Argosy  is  determined  by  C40  in  the  AF-tF  board. 


knows  that  there  is  no  RF  gain  con- 
trol. But  don't  get  ahead  o*  me— 
this  isn't  a  modification  to  add  either 
an  RF  gain  control  or  RF  attenuator. 
Instead,  this  modification  slows  down 
Ihe  QSK  during  periods  of  high  QRM 
or  QRN.  It  would  be  especially  help- 
ful during  a  CW  contest.  The  "thump- 
ing" in  the  headphones  is  greatly  re- 
ducod  with  this  modification  {see  Fig- 
ure 2). 

Tlie  modification  gives  three  types 
of  break4n  delay:  A  lightly  extend- 
ed break-in  to  reduce  the  ''thump- 
ing"; normal,  full  break-in;  or  the 
semi-break-in  delay,  as  used  on  the 
Corsair, 

The  break-in  delay  is  determined  by 
C40  in  the  AF-IF  board.  This  is  a  1  pF 
electrolytic  capacitor.  Also  on  this 
board  is  plug  36,  which  has  a  spare 
unused  pin . 

To  carr^  out  the  modrfication^  first 
cut  the  PC  trace  between  the  two  pins 
of  plug  36.  Solder  a  1k  ohm  resistor 
from  the  positive  end  of  C40  to  the  un- 
used pin  on  plug  36^  This  resistor 
should  t>e  on  the  underside  of  the 
txmrd. 

Drill  a  1/4'  Irofe  on  the  rear  panel 
n  ext  to  t  he  H  ly  LO  power  switch .  A  small 


resistors.  By  selecting  the  value  ol 
the  capacitor,  you  change  the  de- 
lay t>reak-in  time  constant. 

A  word  of  caution.  If  you  don't  know 
what  you're  doing,  don't  attempt  this 
modification H  Anytime  you  have  10  cut 
traces,  be  sure  to  measure  twice,  cul 
once  1 1  have  not  done  this  modification 
to  my  Argosy,  so  do  so  at  your  own  risk. 

To  reduce  ihe  ainount  ol  RIT  offset  in 
the  Argosy,  here's  a  simple  n>od  that 


great  way  to  fine  tune  the  RIT;  makes  it 
so  much  easier  to  tune  in  a  signal  when 
using  the  narrow  crystal  fillers. 

Next  month  we'll  visit  the  shack  of  a 
DXer  and  QRPer.  all  rolled  into  or>e. 
The  Pulse  Charger  was  such  a  suc- 
cess that  I  have  made  up  more  kits  of 
the  PC  board  and  parts.  It's  still  $29.95 
plus  $2.50  for  postage.  H  would  be  a 
great  project  tor  the  comtng  winter 
months . 


TOUCH  TONE  DECODER: 

Decodes  DTMF  tones  from 
audio  source,  (tape,  phone, 
radio).  Displays  numbers  on 
LCD  display,  120  Digit 
memory.  $169.00  ppd.  U.S.A. 
SURVEILLANCE/- 
COUNTERSURVEILLANCEj 

catalog  $5.00. 

EMCOM 

10 HOWARD  ST.  BUFFALO  NY  14206 

(716)  852-3711 


T-2000 
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Atv 


Nymbef  I S  on  your  Feedback  card 


Biif  Brown  WBBELK 
%  73  Magazine 
Forest  Road 
Hancock  NH  03449 

The  Amateur 
Tetevtsion  Network 

What  do  yau  do  if  yo^u  are  surround- 
ed by  SODO-fodt  (or  higher)  mountains? 
You  plant  ATV  repeaters  on  top  of 
tliem,  of  courset  In  Southein  California 
you're  never  oul  of  reach  of  al  least  one 
of  Ihe  many  machines  thai  cover  iho 
regi  o  n .  Over  Ih  e  p  ast  few  years  a  9  ro  u  p 
called  ATN  (the  Amateur  Television 
Network)  has  been  undertaking  an  am- 
bitious effort  10  link  some  of  these  re- 
peaters together  to  form  a  wide-^ea 
system. 

The  firs<  repealer  in  the  netvvofk  Is 
the  WA&SVT  machine  with  an  rnptjt 
on  434  MHz  (426.2S  aflernaie)  and 
an  output  on  1253.25  MHz,  it  is  tocated 
on  top  of  5670-toot  Santiago  Peak.  Hs 
location,  southeast  of  Los  Angetes. 
covers  most  ot  the  Los  Angeles  basin 
and  the  San  Bernadino/Riverside 
valteys,  most  of  the  San  Gabriel  valley, 
as  well  as  a  good  deal  of  San  Otego 
county. 

Unking  it  Ail  Together 

Mike  K&ZSR  and  Mark  NUeX  started 
a  repeater  project  to  fill  in  coverage  in 
ihB  San  Femarrdo  Valley  and  pans  of 
Ventura  County.  With  an  outpul  on 
91  Bj25  MHz.  rt  was  the  ftrsi  repealer  (of 
any  kind)  to  yse  Ihe  new  900  MIHz 
band.  It's  located  on  top  of  Oat  Moun* 
tain,  near  Chats  worth,  The  Oat  ma- 
chine was  the  first  to  be  linked  up  to 
Santiago  Peak  (although  if  s  currently 
a  one- way  tink  from  Santiago).  The  Oat 
machine  operates  as  a  normal  ATV  re* 
peater  if  someone  is  transmitting  on  ils 
434  MHz  input  If  the  Oat  repeater  ts 
idle  and  the  Santiago  repeater  iS  up 
and  running,  a  1 253.25  MHz  receiver 
at  the  Oat  Mountain  site  links  this  lo 
Oafs  output  on  9 f 9.25  MHz.  That  way 
anyone  in  the  San  Fernando  Valley  can 
watch  what  is  going  on  in  the  rast  of  the 
ATN  system. 


Ham  Television 


The  ihird  repeater  in  the  network  is 
the  WBeVVV/WAeSVT  machine  on 
Job's  Peak  (near  Crestline)  high  above 
San  Bernadlno.  This  machine  uses  the 
same  919.25  MHz  output  as  the  Oat 
repeater,  A  numt^er  of  mounlains  (as 
weitasa  fair  distance)  separate  (he  two 
machines,  so  there  is  no  interference 
problem.  This  machine  is  a  key  faclor 
to  1m kin 9  into  the  Moiave  Deseri  and 
beyond.  Not  only  can  rt  be  linked  to  the 
Santiago  Peak  machine  (in  I  he  same 
manner  as  the  Oat  repeater),  but  art 
ambitious  project  has  been  undertak- 
en to  use  this  machine  to  link  all  the 
way  into  Las  Vegas,  Nevada  I 

The  Las  Vegas  Connection 

Geoff  KS7BV  (along  with  encour- 
agement and  help  from  Mike  WASSVT 
and  area  ATVers)  installed  I  he  Las 
Vegas  ATV  repeater  at  the  8500-foot 
level  of  Ml  Potost  (just  west  of  Las 
Vegas).  The  output  is  on  1 253.25  MHz 
with  a  primary  input  on  434  MHz 
(AM-TV)  and  an  allarnate  input  on 
913.25  MHz  (FM-TV). 

From  his  mountaintop  home  at 
Crestline.  California,  Mike  WA6SVT 
could  access  the  Ml.  Potosi  machir^e 
quite  regularly,  even  though  it  was  200 
miles  away!  Unking  Las  Vegas  with  the 
Los  Angeles  aiea  looked  like  a  possi- 
bility. Since  a  direct  hop  was  quite 
weak  most  of  the  time,  an  intermediate 
relay  site  was  needed, 

Rodman  Mountain  turned  oul  lo  be 
the  ideal  site  tor  the  relay.  Even 
through  it's  tocated  48  miles  from  the 
WB6VW  machine  at  Crestline,  and 
over  110  miles  from  KB7BY/r  at  Mt, 
Potosi,  the  reception  at  Rodman  was 
good  from  both  repeaters. 

The  i^odman  Relay 

The  Rodman  relay  sile  is  rather 
unique.  With  two  receivers  and  two 
transmitters,  it  operates  a$  a  fult^u- 
plex  dual-direction  link.  To  relay  video 
from  Ml  Potosi  down  lo  Caliiornia, 
the  Rodman  site  has  a  1253  25  MHz 
receiver  which  constantly  monitors 
the  output  of  the  KB7BY  repeater.  This 


Photo  A.  Some  ot  the  members  of  the  Amatm/r  Teieviston  Network  {A  TN). 
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is  relayed  back  to  Job's  Peak 
machine  via  a  directional 
1299.25  MHz  FM-TV  transmis- 
sion. 

To  send  video  back  to  Mt. 
Potosi  from  the  Job's  Peak  re- 
peater in  Califomiap  the  Rod- 
man site  monitors  a  33cm  link 
and  relays  it  to  Mt.  Potosi  via 
another  1289.25  MH^  FM-TV 
transmitter.  To  receive  the 
Rodman  relay,  FM  ATV  receiv- 
ers are  located  at  both  Job's 
Peak  and  Mt.  Potosi. 

Since  the  Rodman  transmit 
antennas  are  pointed  in  differ- 
ent directions,  the  capture  ef- 
fect of  FM-TV  allows  the  use  of 
the  same  frequency  (1289.25 
MHz)  in  both  directions! 

Priorities  and  Control 

OK.  sounds  good,  but  how 
do  you  activate  the  link? 
You  don't;  it  operates  automat- 
ically.  The  link  video  is  always 
available  at  the  repeaters  on 
each  end  ol  the  path.  All  ihe 
repealef  controllers  ai  Ml  Po- 
tosi and  Job's  Peak  do  is 
choose  which  video  s^gnat  to 
repeat. 

This  is  done  with  a  custom 
repeater  controller  that  is  In- 
stalled in  each  ATN  repeater. 
Here's  how  it  works:  The  con- 
troller monitors  up  10  eight 
sources  of  video.  These  can  be 
from  the  demodulated  output 
of  different  input  frequencies, 
the  Rodman  tink,  a  vi4eo  10,  or 
even  a  local  feed  (such  a  satel- 
nte  dish  tuned  to  NASA  Select). 
The  oonlrolfer  prioritizes  each 
video  input  port.  If  just  one 
video  source  is  active,  then  H 
gets  repeated  ouL  If  two  or 
more  signals  are  active  at  the 
same  time,  the  controller 
sends  out  the  video  with  the 
highest  priority. 

For  eiampie.  you  can  set  up 
434  MHz  as  your  primary  input,  913.25 
MHz  as  the  secondary,  the  link  next^ 
and  finally  a  computer  video  ID,  As 
soon  as  any  k>cai  activity  slops,  any- 
thlr^  coming  in  from  the  fink  receiver 
comes  on  line.  When  all  activity  stops, 
your  repeater  ID  comes  up.  You  can 
even  set  it  up  so  that  a  control  operator 
can  redefine  the  priorities  via  a  remote 
command.  This  would  be  useful  if  you 
want  the  link  to  be  the  primary  signal 
for  special  nets. 

Most  ATN  repealers  have  another 
interesting  feature.  Whenever  some- 
thing comes  in  on  a  fink  frequency 
whrle  local  stations  are  using  their  re- 
peater, the  link  signal  is  inserted  into 
the  local  picture  as  a  "picturenn^pic- 
ture'\  Although  this  feature  can  be 
turned  Off,  you  never  have  to  miss 
what's  going  on  in  the  rest  of  the  sys- 
tem. 

The  current  system  has  the  potential 
to  allow  ATVers  over  4O0  miles  apart  to 
work  each  other.  For  those  of  you  who 
live  in  the  flatlands.  this  is  definiieiy 
wfiat  you  would  call  a  significant  band 
opening! 


Photo  5.  Biii  KB6MGU  tests  the  l^>l6SVr  ATV 
repeater  on  top  of  5G70-foot  Santiago  Peak. 


Photo  C.  Geoff  KBTBY  adjusts  the  23cm  an- 
tenna which  h&tps  link  the  Mt.  Potosi.  Nevada 
ATVrepester  into  Las  Aageies. 


LM^  up  the  Southwest 

Future  links  are  being  planned  as 
nvore  and  nwre  mountaintop  ATV  re- 
peaters sprout  up  across  ^e  South- 
western U.S.  Some  of  you  may  he  fa- 
miliar with  the  linked  systems  of  voice 
repeaters  such  as  the  ZIA  connection. 
Cactus  and  the  Condor  system.  Using 
a  combination  of  these  systems,  tVe 
been  able  to  talk  from  El  Paso.  Texas  to 
Santa  Barbara.  California  (over  a  thou* 
sand*mile  distance)  from  my  2m  mo- 
bile rig  to  a  friend  on  the  beach  on  his 
HTf  Belteve  me.  it's  quite  fun  to  hear 
dozens  of  quick  kerchunks  as  Ihe 
stacked  up  repeaters  drop  out. 

Using  a  series  of  900  MHz,  1 2  and 
a,4GHz  FM-TV  links,  a  number  of  ATN 
machines  will  be  linked  up  in  the  near 
future  (see  the  figure  for  a  map  of  ail 
known  ATV  repealers  in  the  Southern 
California  region).  Work  is  currently  un- 
derway !o  link  from  \j>^  Angeles  up  to 
Ihe  N6VLVJWA6SVT  repeater  in  Ihe 
Tehachapt  range  east  of  Bakersfield- 

There  may  even  be  a  future  link  on 
up  to  the  WA6YLB  Blue  Ridge  repeater 


ea&l  of  Fresno.  Just  one  more  hop 
could  take  them  all  the  way  up  to 
Sacramento  and  the  San  Frartcisco 
Bay  area.  To  the  west.  Rod  WSSKMO 
wil!  be  Nnking  In  from  his  Gibraltar  Peak 
machine  (as  well  as  the  K6TZ  Santa 
Cruz  Island  link)  atKive  Santa  Barbara, 
To  cover  the  area  north  of  the  San 
Fernando  Valtey,  Dave  WA6ZVE  plans 
to  tink  with  ATN  from  his  Loop  Canyon 
machine.  And  to  oomptele  coverage  in 
the  Mojave  Desert.  Mark  W87AJC  has 
his  machine  on  top  of  8400'  Frost  Peak 
near  Wrighlwood.  Atso  in  the  future. 
there  is  interest  from  ATVers  in 
Phoenix,  Arizona  (the  AAA5  group), 
and  some  in  Utah,  in  trnking  ifilo  the 
ATN  system  via  Ml,  Potosi. 

ATH  Activities 

Lest  you  think  that  this  mtght  be  too 
much  for  the  ATN  group,  they  are  very 
experienced  at  bouncing  video  around 
via  multiple  links  and  repeaters.  Fo*" 
many  years,  they've  covered  the  annu- 
al Toufnament  ot  Roses  Parade  in 
Pasadena.  Some  of  you  may  have 
seen  the  massive  effort  they  put  on 
during  the  100th  anniversary  of  the  pa- 
rade. They  had  17  portable  rransmil 
sites  along  the  parade  mute  {14  fixed 
and  2  motorcycle  mobileSp  as  well  as 
W60RG  in  his  helicopter), 

All  the  sites  were  linked  back  to  mis- 
siofi  control  from  a  rpoilop  repealer, 
along  with  Nvo  separate  1 0  GHz  links  to 
lournaTTient  control  and  the  public 
safety  center.  Not  only  thai,  thanks  lo 
Dave  WA6ZVE.  they  linked  it  all  up  to  a 
oommercial  satellite  so  that  the  whole 
country  could  watch  the  fun  (they  even 
arranged  an  inlro  about  amateur  TV  by 
Michael  LandOft).  Other  activities  that 
have  been  covered  by  the  group  in- 
clude the  L.A.  Marathon,  the  Angeles 
Crest  1 00  race,  and  several  boat  races. 

To  aid  in  disaster  assessment ^  they 
have  installed  ATV  antennas  in  several 
of  the  sheriff's  department  helicopters. 
In  addition,  a  number  of  EOC  centers 
have  ATV  receivers  which  are  tuned 
into  the  ATN  network.  In  the  event  of  an 
emergency,  ATN  members  (in  support 
of  RACES)  can  transmit  video  from 
the  helicopters  which  can  be  viewed 


at  the  emegency  control  centers. 

There's  plenty  to  watch  on  the  ATV 
repeaters  in  Southern  California.  They 
even  occassional ly  link  a  remote  ob- 
servatory so  that  astronomy  buffs  in 
the  greater  LA.  region  can  watch  the 
heavens  from  clear  skies. 

You  Haven't  Seen  Anything  Yet 

t\  you're  in  the  LA,  area  or  just  visit- 
^ng.  give  the  locals  a  listen  on  their 
catting  frequency  of  146.43  MHz.  The 
weekly  ATN  net  meets  every  Tuesday 
evening  at  8  p.m.  They  have  2  meter 
remote  bases  at  each  ATV  repeater 
site  which  allows  check-ins  from  a  mde 
area.  Ths  includes  ATVers  in  the  Las 
Vegas  area  wtw  can  not  only  watch  the 
action,  but  check  m  on  voice  as  welt 
using  the  Rodman  linR. 

If  you*d  like  to  firvd  out  rrrare  about 
ATN.  and  help  out  with  future  link  pos- 
sibilities^ yoy  Can  contact  them  at  the 
following  address:  ATN  c/o  Mike  Col  I  is 
WA6SVT.  P.O,  Box  1^4,  Crestline  C  A 


AMATEUR  TELEVISION 


More  Machines 

There  are  a  number  of  ATV  re- 
peaters which  are  not  connecte<!  into 
the  system.  The  K6KMN  repeater  (434 
(n/1241 .25  out)  sttson  top  of  ML  Witson 
above  Pasadena.  From  its  vantage 
point  with  wide  coverage  of  the  L-A. 
region,  this  is  a  good  place  to  look 
during  shuttle  missions  for  iFve  video 
from  NASA.  Listen  for  the  Mt.  Wilson 
net  on  146.43  every  Monday  night  at 
Bp,m, 

The  SutpHur  Mountain  group  has  the 
WA6UCL  (1253.25  out)  repeater, 
which  covens  Si  mi  Valley  and  the  Ven- 
tura area.  They  have  a  net  every  Tues- 
day night  on  the  146,88  repeater  at 
a:30  p,m.  In  the  San  Diego  area,  watch 
for  the  WA6VLF  repeater  (1277.25  out) 
on  top  of  San  Miguel  mountain.  For 
those  of  you  north  of  Santa  Barbara, 
look  for  the  Buellton  repeater  (K3NXF) 
in  the  Santa  Ynez  valley. 

As  more  and  more  repeaters  spring 
up  across  the  Southwest,  it  won't  be 
too  long  before  an  ATVer  in  El  Paso  or 
Salt  Lake  City  can  link  up  to  watch  the 
sunset  over  Catalina  IsFand! 


Figure.  ATV  repeater  focBttons  in  the  Southern  CaHfomia  region. 


TVC-4G 
only  $89 

SEE  THE  SPACE  SHUTTLE  VIDEO 

Many  ATV  repeaters  and  individuals  are  retransmitting 
Space  Shuttle  Video  &  Audio  from  their  TVRO's  tuned  to 
Satcom  F2-R  transponder  13.  Others  may  be  retrans- 
mitting weather  radar  during  significant  slornris.  If  it  is 
being  done  in  your  area  on  70  CM  -  check  page  413  in 
the  91-92  ARRL  Repeater  Directory  or  call  us,  ATV  re- 
pealers are  springing  up  all  over  -  all  you  need  is  one  of 
the  TVC-4G  ATV  420-450  MHz  downconveters,  add  any 
TV  set  to  ch  2.  3  or  4  and  a  70  CM  antenna.  We  also 
have  downconverters  and  antennas  for  the  900  and 
1200  MHz  amateur  bands.  In  fact  we  are  your  one  stop 
for  all  your  ATV  needs  and  info.  Hams,  cait  for  our 
complete  ATV  catalog  -  antennas,  transceivers,  amplffi- 
ers.  We  ship  most  items  within  24  hours  after  you  call 


(81 8)  447-4565  m-l  fiam^S  aOpm  pst.  Visa,  MC,  COD 

P.C,   ELECTRONICS  Tam(W60RG) 

2522-WG  Paxson  Ln  Arcadia  CA  91007     Maryann  {WB6YSS) 


Professional 
Tool  Case 

SPECIAL 

$59.95 

Reg.4W;^0' 
Model  ZIM5 

•  Tho  removable  pallets 
hold  over  60  tools 

•  Case  top  has  built-in 
document  holder 

•  Case  bottom  is 
partitioned  into  3  areas 

A  handsome  bfack  case  to  organize  and 

transport  your  valuable  tools  and  instruments.  This  is 

the  same  quality  case  used  by  literally  thousands  of  professional 

field  engineers.  Case  is  made  of  high  impact  polypropylene, 

and  has  snap-actron  key  locks  and  a  padded  handle, 

Size:  MVi"  x  12 V2"  x  5". 

Tools  are  not  included. 

Offer  expires  December  31, 1991 .  » 

To  order  call: 

1-800-225^5370 

In  MA;  (508)  682-2000 

Same  Day  Shipment! 
Money  Back  Guarantee! 

Terms:  Visa.  MC,  Amex: 

P.O/s  from  qualified  firms  accepted. 

Add  S6.75  for  packing  and  deHvery. 

FREE  CONTACT  EAST  CATALOG 

Contains  thaugands  of  products  for  testing,  impairing  &  assembling 
electronic  eqy^pment  lb  get  your  free  catalog,  call  (S0&)S82-2OOO 


CIRCLE  3  ON  READER  SERVICE  CARI> 
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Homing  in 


Number  16  on  your  Feedback  card 


RO.  Box 2503 
Futi&fton  CA  92633 

RDF  Potpourri 

More  and  more  ham  clubs  are  discover- 
ing Ihe  fun  ot  hidden  transmitter  hunts, 
often  called  "foxhunts'*  or  'T-hunts."  To 
g^t  your  group  started ^  all  you  need  is 
someone  to  hide  the  transtmitter,  and 
some  sort  of  audio/control  unit  for  the 
transmitter-  Last  month's  " Homing  In" 
column  featured  construction  plans  for 
TBOX,  an  easy-tO'build  tone/ID  generator 
and  on/off  cycler  for  hidden  Vs. 

As  I  indicated  last  time,  TBOX  inventor 
Ron  Seese  N6MBR  has  a  PC  board  avail- 
able. The  board  layout  includes  some  op- 
tional "bells  and  whistles"  that  were  not 
pan  of  last  month's  simple  S-iC  project. 

By  adding  a  Dallas  Semiconductor 
DSl2l6CSmartWatch  RAM  socket  and  a 
few  other  parts  to  the  board,  you  can  pro- 
gram TBOX  to  start  transmitting  at  any 
selected  day  and  time.  That's  perfect  for 
advanced  hunts  with  multiple  transmit- 
ters. 

If  yoy  are  not  going  to  stay  close  to  your 
hidden  T,  you  need  a  way  to  turn  il  oft 
remotely,  to  satisfy  FCC  97,109,  Ron's 
board  has  provisions  foranSSI-202  DTMF 
decoder  IC  to  control  it  via  a  link  receiver 
above  222  MHz  (FCC  97,201  (b)).  A  144/ 
222  or  H4/440  MHz  dual-band  rig  is  per- 
fect for  a  remoteiy-controiled  2  meter  fox 
with  TBOX. 

TBOX's  user-friendly  firmware  is  easy 
to  use  (Photo  A).  Ron  continues  to  develop 
new  versions  to  incorporate  these  optional 
features.  To  find  out  what's  available, 
send  an  SASE  to  him  al  6136  Landino 
Drive,  Westlake  Village  CA91362, 

TBOX  Construction  Hints 

You  can  use  non-CMOS  parts  at  U1  and 
y2,  but  power  drain  will  increase  signifi- 
cantly and  regulator  U7  will  run  much 
warmer.  Bo  ft  a  heat  sink  to  U7  if  you  use 
non-CMOS  parts,  or  if  your  TBOX  must 
operate  m  a  hot  location. 

Dafias  Semiconductor's  DS1228 
RS-232  interface  IC  is  a  direct  replace- 
menl  for  the  Maxim  MAX232  at  U6.  Ad- 
vanced  Computer  Products  has  the 
DS1228  and  all  other  ICs  except  U5^  pius 
the  crystal,  AGP  is  located  at  1310  East 
Edinger  Avenue,  Santa  Ana  CA  92705; 
telephone  (800)  366^3227.  U5  is  available 
from  N6MBR. 

Most  mobile  and  hand-hefd  rigs  on  the 
market  today  require  less  than  one  miE- 
liamperes  to  key  the  PTT  circuit.  Older 
transmitters  such  as  the  TS-700A  use  re- 
lays that  draw  more  current  than  Ql  and 
U1  can  supply.  If  in  doubt,  use  a  multime- 
ter to  measure  the  current  in  your  rig's 
PTT  line  when  you  key  down. 

If  PTT  curre  n  I  is  more  I  ha  n  1 0  m  A ,  add  a 
reed  relay,  such  as  Radio  Shack  275-233. 
Connect  the  coil  between  +12V  and  the 
collector  otQ1 .  Connect  the  relay  contacts 
to  your  rig's  PTT  circuit.  To  protect  Q1 
from  voltage  spikes  from  the  relay  coil,  put 
a  1N4001  djode  (RS  276-1 101)  across  the 
coit.  Cathode  of  the  diode  goes  to  the 
+  12V  side. 

T-Hunting  In  the  Desert 
Hams  in  Phoenix  know  how  to  promote 


Radio  Direction  Finding 

their  hobby.  For  example,  everyone  there 
knows  about  the  thousands  of  phone 
patches  that  were  put  through  K7UGA  s 
super-station  over  the  years  by  dozens  of 
dedicated  volunteers. 

Now  another  voice  is  bringing  ham  radio 
to  the  Citizens  of  that  area.  Len  Winkler 
KB7LPW  (Photo  B)  hosts  ^ '  Ham  Radio  and 
More/'  a  one- hour  program  devoted  to  all 
aspects  of  our  hobby.  It  airs  weekly  on 
KFNN,  a  10  kilowatt  radio  station  al  1510 
on  the  AM  dial,  covering  much  of  central 
Arizona. 

Some  talk  radio  jocks  have  it  easy.  They 
gab  for  t wo  m  i  n  u  tes  and  th  en  play  fi ve  m  in* 
uies  of  commercials  and  traffic  reports. 
(Seems  likeil,  anyway,)  Not  Len,  When  he 
opens  his  mike  at  2  p.m.  each  Sunday,  it 
stays  open  for  the  full  hour.  Sure,  there  are 
a  few  commercials  (very  few),  but  they  are 
person aliy  voiced  by  Len^  live, 

Len  knows  that  most  of  his  listeners 
a  re  n '  t  ha  m  s— yet ,  So  he  doesn  't  spend  his 
hour  wailing  about  insider  topics  like  spec- 
trum preservation  and  packet  business 
message  citations.  Instead,  he  seeks  out 
guests  who  can  excite  his  listeners  by 
telling  about  the  many  fascinating  aspects 
of  life  as  a  ham. 

I  had  the  privilege  of  being  on  Len's 
show  recently,  tt  was  ea$y  to  talk  with  him 
about  competitive  radio  direction  finding 
because  he  had  already  been  T-hunting 
with  John  Moore  NJ7E.  John  joined  us  on 
the  air  to  offer  a  challenge  from  Arizona 
RDFers  to  the  T-hunters  of  Southern  Cali- 
fornia. 

John  wanted  to  see  how  my  Southern 
California  friends  and  I  would  fare  on  an 
Arizona-styfe  hunt  during  the  October 
ARRL  convention  in  Scottsdale.  The  two 
areas  have  very  different  philosophies 
about  T-hunting, 

SO"Cal  hunters  love  long  drives  and 
they  don't  mind  very  weak  signals.  Almost 
everyone  uses  a  rotatabie  beam  or  quad, 
and  many  have  GaAsFET  preamp  SSB 
detectors  to  make  the  most  of  fractional 
microwatt  signals  that  could  be  very  far 
away  or  ve  ry  well  co  n  ceaJ  ed .  The  T  is  ofte  n 
200  miles  or  more  from  the  start  point  on 
day-long  orall-weekend  hunts. 

On  the  other  hand,  Arizona  hunters  val- 
ue speed  and  strategy.  Though  all  kinds  of 
RDF  gear  are  seen ,  Ooppler  sets  with  four 
or  eight  whip  antennas  are  most  common , 
Fox  signals  are  strong  and  distances  are 
moderate.  Hunters  try  to  drive  to  the  fox  as 
quickly  as  possible  so  the  post-hunt  social 
activities  can  begin. 

It  looks  like  some  interesting  interstate 
competition  could  be  coming  up.  Stay 
tuned  for  more. 

First  So^-Cal  R-Hunt 

Suppose  your  club  wants  to  try  foxhunt- 
ing,  but  only  one  member  has  any  direc- 
tion finding  equipment.  How  do  you  put  on 
an  event  to  demonstrate  RDF  and  make  1 1 
possible  for  anyone  with  a  mobile  rig  to 
participate?  The  answer:  A  hidden  receiv- 
er hunt. 

As  Robin  Rumbolt  WA4TEM  described 
it  in  73  Amateur  Radio  Today  {My  1990, 
page  1 2),  the  fox  in  a  hidden  receiver  hunt 
i$  the  only  one  who  has  an  RDF  set.  He  or 
she  listens  to  transmissions  from  the 
hunters  and  gives  them  bearings  relative 


Photo  A.  TBOX  parameters  can  be  changed  in  ihe  field  with  a  laptop  computer 
operating  in  the  "dumb  ferminar  mode.  The  firmware  /s  menu-driven. 


to  the  hidden  location.  Hunters  add  or  sub- 
tract 1 80  degrees  to  or  from  the  true  fox-to- 
hunter  bearing  to  get  a  hunter-to-fox  bear- 
ing, which  they  plot  and  follow. 

The  Los  Angeies  Disaster  Communica- 
tions Service  held  an  R-hunt  on  27  July  as 
a  way  of  introducing  DCS  members  to  the 
fun  and  usefulness  ot  RDF.  The 
boundaries  encompassed  420  square 
miles  of  central  Los  Angeles  county. 

The  hunt  took  place  on  the  145.30  MHz 
RACES  repeater,  Dennis  Soja  KB6NJF 
and  Dean  Coulter  Ni&CGW  hid  their  re^ 
ceiver/quad  RDF  setup  on  the  famous 
Mulholland  Drive  north  of  Hollywood. 
Some  the  bearings  were  inaccurate  be- 
cause of  the  intervening  hills,  but  eventu- 
ally all  the  competitors  found  them. 

The  first  R-hunt  was  successful  in  at- 
tracting hams  who  had  never  tried  RDF 
because  they  lacked  the  gear  for  il,  I'm 
sure  we'EI  soon  see  these  folks  on  some  of 
the  15  regular  monthly  Southern  Calif  or- 
niaT'hunts. 

T-Hunters  Aid  FCC  Bust 

Just  in  from  the  cfty  by  the  bay:  Ham 
RDFers  have  helped  the  FCC  nab  an  Ad- 
vanced Class  ham  who  allegedly  had 
been  using  a  modified  dual-band  trans- 
ceiver to  cross-link  up  to  1B  iaw  enforce- 
ment agencies.  Public  service  dispatch- 
ers found  themselves  talking  to  units  in 


other  jurisdictions  during  the 
cross-li  nking ,  Th  e  suspect  is  al  so  ace  u  sed 
of  jamming  ham  repeaters  and  cross-link- 
ing ham  transmissions  onto  public  safety 
frequencies. 

Formal  charges  have  not  been  filed  as 
of  this  writing,  so  the  assisting  hams  aren't 
talking  about  how  they  aided  the  FCC.  All 
we  know  is  that  the  suspect  was  appre- 
hended while  mobile  along  Highway  101 
on  the  peninsula  south  of  San  Francisco, 
As  this  case  is  resolved.  I  hope  the 
T-hunters  will  be  able  to  share  the  story  of 
theirsuccesswithus. 

RJ.P.  PELTS 

Al  deadline  time,  the  FCC  announced 
the  termination  of  PR  Docket  S9-599,  thus 
abandoning  plans  for  a  Personal  Emer- 
gency Locator  Transmitter  System,  What 
does  this  mean  to  hams  and  others  inter- 
ested in  RDF  for  search  and  rescue?  Will 
there  soon  be  a  crackdown  on  the  illegal 
use  of  aircraft  Emergency  Locator  Trans- 
mitters as  personal  rescue  beacons?  Or 
might  this  unorthodox  ELT  use  become 
legalized? 

RDF  for  wilderness  safety  is  a  topic  that 
always  generates  a  lot  of  reader  interest. 
Look  for  an  analysis  of  the  current  situa- 
tion in  an  upcoming  'Homing  In"  column. 
Meanwhile,  1  welcome  your  comments  on 
the  subject  or  on  any  other  RDF  topic 


Photo  B.  Len  Winkler  KB7LPW  regaled  listeners  with  T-hunt  tatk  on  his  "Ham 
Radio  and  More"  show  recently. 
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Voice  11/  Continued  from  page  12 
your  signal  is  distoned.  you'll  have  to 
adjust  Rl  1  to  reduce  the  audio  signal  to 
the  proper  levd.  This  is  typicaJlv  about 
20  millivolts  or  so. 

Repeater/Beacoii/Foxhunt  Voice  ID 

You  can  use  the  voice  ID  for  a  repeater 
identifier.  Just  hook  a  logic  signal  from  a 
repeater  coniroUer  or  a  timer  circuit  in 
place  of  switches  SI  and  S2,  Whenever 
the  incoming  logic  signal  goes  low,  one 
of  the  messages  v^ill  be  played. 

This  would  also  make  an  excellent  hid- 
den transmitter  identifier  for  foxhunting. 
Just  record  a  tantalizing  message  like, 
"Catch  me  if  you  can!"  and  watch  the 
fiin  and  frustration  as  your  friends  try  to 
locate  the  transmitter.  You  could  even 
program  in  two  messages  and  have  them 
ahernaie.  If  you  short  out  either  switch 
SI  or  S2,  the  voice  ID  circuit  will  play 
back  in  a  continuous  loop  through  the 
whole  16  seconds  (if  you  close  SI),  or 
eight  seconds  (if  you  short  out  S2), 

If  you  add  the  dimension  of  voice  to  a 
beacon  transmitter,  you  can  take  advan- 
tage of  the  digital  control  power  of  the 
ISD1016  chip  and  sequence  through 
multiple  messages.  1  plan  to  use  one  in 
upcoming  helium  balloon  experiments 
where  I  send  up  2m  FM  transmitters  to 
100,000  feet.  With  a  few  additions  to  the 
basic  voice  ID  circuit,  the  sky  is  definite- 
ly the  limit! 


Semiconductors 

U1 
U3 
01 

oa 

D1,D2 

D3 

Resistors 

R13 

R9 

R4,R12 

R1,RZ,R5,R6, 

R10.R11,R14 

R7 

R& 

R3 

R11.Ria 

Capacitors 

C1,C3.C4,C6.C7   0.1  ^F 


Parts  List, 

ISDl016forlSD1020orlSD1012) 

TLC555  timer  {RS#  276^1718) 

7605  regulator 

^N39{)6  PNP  [or  2N44l}3or  2N2907) 

2N3904  NPN 

1N914c]bde(optiOFial) 

1H4001  (or  similar)  diode 

10  ohm 

Z2k 
4Jk 

10k 

1B0k(or22Qk) 

470 1< 

1  megohm 

10k  pot  {RS*  271-282) 


You  may  contact  Bill  Brown  do  73  Ama- 
teur Radio  Today. 


C2,C11.C12 

C10 

C14 

C5 

CS,C13 

C9 

Miscellaneous 


10^F/16Viarnalum 

1,0  uF  fion-poiarized  (RSi^  272-996) 

l.0tiF/35V  tantalum 

4. 7tJiF  tantalum 

22^F/16V  tantalum 

0.22  mF 


Electrel  Microphone  (PC-mount)  [RS#  270-090) 
S 1 ,  32  Momen  la  ry-oo  rvtact  p  ush-b  utton  ( RS#  275-1571) 

33  DPDT  toggle  switch  (RS#  275-626) 

S4,S5  SPST  toggle  switch  {RS#  275-624) 

PC  board  (see  befow);  Speaker— 2 '  speaker; 

Box— Radio  Shack  project  box;  battery;  baiiery  clip  or  holder 

An  etched  and  drilled  printed  circuit  board  is  available  for  $4.60  -h 
$1.50  per  order  from  FAR  Circuits,  te!4640  Field  Court,  Diindee  IL 
60116. 

The  JSD  1016  audio  storage  IC  is  available  for  $55  +  $3  shipping 
directly  from  JSD,  2841  Junction  Ave.,  Suite  204.,  San  Jose  CA 
95134.  Formore  information,  call (408)  428-1400 or  (800) 825-4471 

A  complete  kit  of  parts  including  the  PC  board  andthelSD  10T6ss 
available  for  $99  from  ELKTROf^lCS,  12536  TR77,  Findlay  OH 
45&40.  Tel.  (419)  422^206. 


RACK  AND  CHASSIS  BOXES 


RACK  BOXES 
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rEATURES: 

EAST  TO  FAEnCAtl 

SHIPPED  flAT) 
AUMAlhtPMIELSM^E 
FLA.T  FRONT  *ND  HEAP 
AFE  CLEAfl  BfU^HED 

woftieni  TOP, 

BOTTCW  AND  THE 
END  PANELS  APE 
BLAO<  enuSHED 
MOaZEO. 
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VISA  /  M U  f JCTcnv  CN ppep^  crccrs  shipped \jPs uvxMum ctwioE 

SESCOM  IMC,  BvDOWAFOOmi'tHfJMDERSGN  htVUSA 
89nit«<j  (ORDEFlS)S00-€34-a457  (TECHNICAL  HELP) 
702- 56Sn  3400  FAX  702-565-4826 


CIRCLE  167  OH  HEADER  SERVICE  CARD 


TOUCH-TONE  D EC OD EH/DISPLAY 
&  ASCII  CONVERTER  BOARD 


Of 
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I 


DQD 


O! 


5 


c 


c. 


J 

L 


3 
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Model  TDD-B  deeodfii  and  displays  all  16  DTMI^^  digits. 
Digits  nre  di splayed  on  eight  LEU*s.  32  character 
buffer  can  be  scrolled.  It  will  accept  almoEt  any  audio 
sourct^-  ASCII  serial  output  can  be  connected  to  your 
computer.  IBM  compatible  software  included  for 
automated  logpini;  and  alerting  qC  usE:r  spedfied 
numbers.  IDEAL  FOR  UNATTENDED  LOGGING 
OF  YOUR  AUTO-PATCH  TRAFFIC! 
TDD-8  DTMF  DECODEE/DI SPLAY/ASCII  $90 
CAB-1  AUDIO  &  SERIAL  GABI.ES  $20 

PS-12  llOVAC  TO  12VI3C  POWER  PACK       *I0 

add  $5  S/H    VISA/MC  ACCEPTED 
MoTron  Eicctronica       TEL:  l.ftOO'338'9058 
310  Garfield  St.*4  {50a)-ft87  2118 

Kugene,  OH  97402  FAX:  (603 )^<ta7- 2492 

(Touch-Tone  is  a  trflriflmark  of  AT&T.) 


CtRCLE  24a  ON  READER  SERVICE  CARD 


our  replacement  batteries 

NOW  YOU  CAN  BUY  DIRECTFROM  US,  THE 


ICOM 

CM2,  8P2         7.2v  @  500  MAH 
CM5,  8P5       10. Sv  @  500  MAH 

SUPER 

7S       13.2V  @  1200  MAH 

8S         9,6v  @  1200  MAH 

(base  charge  only— 1"  longer) 

ICOM  CHARGERS  AVAILABLE 


SPECIAL  OF  THE  MONTH 

NEW  CATALOG 

NEW  PRODUCTS 

LOWER  PRICES 
CALL  NOW! 


Look  For  December's  Special  Of  The  Month 


I 


# 


C»>IO*t-*, 


>';aS  .x'-Ms 


4.. 


CUSTOM  MADE  BATTERY 
PACKS  &  INSERTS 

Made  to  your  specrffcations 
Introductory  Offer! 

KENWOOD  INSERTS 
PB-26  PB-21 

PB  26  PB-24 

ICOM  INSERTS 
BP-3  BP-7 

BP5  BP-6 


M:-i 


Wfl^f 


MaiLlerCiVid 


Discover  now  accepted 
NYS  residents  add 
eV4%  sales  tax. 

Add  $2.95  for  postage 
and  hendfing. 


Pf Sees  and  spec feticaUons  subject  to  change  without  notice. 

'...\?SC3UReEF0R  ALL  YOUR  COMMUNICATION 
A  BATTERY  REPLACEMENT  NEEDS. 

W  &  W  ASSOCIATES 

29-1 1  Parsons  Boulevard,  Flushing,  N^XIISS* 

swae  pisTWsyi^o^sHi^.  A¥Aiy!t8^^ 


MADE  IN 

THE  U.S.A. 

SEND  FOR 

FREE  CATALOG 

AND  PRICE  LIST 


^■^w""""?^ 


iU.S.  &  Canada  Call  Toll  ¥m  (800)  221-0732  •  IN  NYS  (718)  961-2103  •  Tefex;  51060 16795  •  FAX:  (718}  461-1978 
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Ne 


Number  1 7  on  your  Feedback  card 


W PRODUCTS 


Compiled  by  Hope  Currier 


ICOM 

tcom  has  introduced  the  IC-2SRA  144  MHz  and 

1C-4SRA  440  MHz  hand-held  transceivers^  with  a 

wideband  receiver  installed  directly  into  the  unit. 

These  compact  HTs  (13-6  ounces;  2-1"  x  5.3"  x 

1 .4")  will  receive  everything  from  25  to  905  MHz.  If 

you  connect  an  external  13.5  volt  power  supply, 

these  handhelds  will  provide  a  full  5  watts  of  output 

power.  Independent  squelch  and  volume  controls 

allow  yotj  to  change  settings  In  each  band  sepa- 

^^_^^^  rately,  Icom's  frequency  monitoring  system  lets 

t^^yBBP-'!       you  monitor  memory  channels,  the  complete  fre- 

imUKKKmr'        qyency  band,  specific  parts  of  the  band  and  priority 

channels.  There  is  a  built-in  pager  and  code 
squelch  unit.  The  IC-2SRA  and  4SR A  a!so  have  96 
memory  channels,  a  24-hour  clock,  four  DTMF 
memory  channels,  and  a  variety  of  tuning  steps. 
The  suggested  retail  price  for  each  model  is  $599.  For  more  Informa- 
tion, contact  fcom  America,  Ina,  23B0  1i6th  Ave,  ME.,  Bellevue  WA 
98004;  (206)  454-8155,  FAX:  (206)  454^1509.  Or  circle  Reader  Service 
Number  201. 
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VECTOR  CONTROL  SYSTEMS 

Vector  Control  Systems  has  re- 
leased a  new  16"  x  16"  x  1 "  elec- 
tronic beam  indicator.  Using  a 
four-color  custom-plotted  great 
circle  map  (centered  on  your 
QTH),  the  indicator  shows  your 
antenna's  direction  and  coverage 
with  a  5  degree  resolution.  A  sim- 
ple connection  to  ar^y  standard  ro- 
tator control  unit  makes  the  beam 
indicator  operational.  The  ad- 


justable beam  width  indication  is  a 
special  feature  which  allows  you 
to  match  it  to  your  beam's  radia- 
tion pattern. 

The  indicator  is  available  in  a 
glass-covered  black  or  silver 
frame.  It's  priced  at  $179.95,  plus 
$8  S  &  H.  Contact  Vector  Control 
Systems,  t655  North  Mountain 
Ave.,  Suite  104-45,  Upland  CA 
91786;  (714)  985-6250.  Or  circle 
Reader  Service  No,  204. 


WINTER  DESIGN 

Winter  Design  is  offering  a 
unique  gift  for  the  office  or  home 
for  engineers,  technicians,  hams 
or  computer  fans:  a  clock  made 
from  an  actual  etched  printed  cir- 
cuit board.  This  battery-operated 
clock  is  17"  X  17",  and  comes  in 
two  color  combinations:  blue  board/ 


silver  etch/silver  frame/white  sitk 
screen  hands  and  numbers;  or 
green  board/silver  etch/silver 
frame/white  silk  screen  hands  and 
numbers.  The  price  is  $49.95, 
plus  $5  S  &  H.  Contact  Winter  De- 
sign, 267 Court  R±,  Winthrop  MA 
02152;  (617)  846-5745.  Or  circle 
Reader  Service  no.  207. 


TRIPP  LITE 

The  new  Tripp  Lite  PR-Series 
DC  power  supplies  are  housed  in 
a  compact,  dark  metal  cabinet 
that  blends  in  with  modern  com- 
munications and  amateur  radio 
equipment,  giving  an  integrated, 
professional  appearance  to  any 
radio  or  electronics  installation. 
The  PR-Series  gives  exceptional 
performar^ce  for  base  or  mobile 
radios,  test  equipment  and  other 
electronic  gear.  Its  continuous- 
duty  performance  stands  up  to 
extended  periods  of  operation  for 
reliable  operation  under  all  cir- 


cumstances. These  DC  power 
supplies  offer  crowbar  protection, 
excellent  IC  voltage  regulation, 
automatic  overcurrent  protection 
and  full-line  isolation,  providing 
clean,  staWe  DC  power  for  your 
equipment. 

The  PR-Series  DC  power  sup- 
plies are  available  in  3  to  60  amp 
sizes,  with  suggested  retail  prices 
starting  at  $32.  For  more  informa- 
tion, contact  Tripp  Lite,  SOON,  Or- 
leans, Chicago  IL  60610-4138; 
(312)  329-1777,  FAX:  (312)  644- 
6505.  Or  circle  Reader  Service 
No.  203. 


CONNECT  SYSTEMS 

Connect  Systems  is  now  offer- 
ing a  new  low  cost  full  duplex  in- 
terconnect, the  Model  CS-800, 
which  can  be  user-programmed  to 
operate  eitiier  fuif  or  half  duplex. 
The  Model  CS-SOO  features  a 
built-in  repeater  maker,  a  nine- 
number  memory  speed  dialer,  last 
number  redial,  a  built-in  user  pro- 
gramming keyboard  and  digital 
display  readout,  user-program- 
mable Morse  ID,  hookflash, 
ringout  (sounds  like  a  phone  ring- 
ing), line-in-use  detect/call  wait- 


ing, regenerated  tone  or  pulse 
dialout.  programmable  toll  re- 
strict, programmable  connect/dis- 
connect and  secret  toll  override 
codes,  programmable  activity/ 
timeout  timers,  non-volatile  mem- 
ory, and  lightning  protection. 

The  suggested  retail  price  for 
Model  CS-800  is  $349.  Contact 
Connect  Systems  inc.,  2064  East- 
man Ave^f  Suite  1 13,  Ventura  CA 
93003;  (805)  $42-7184,  FAX: 
(805)  642-7271. .  Or  circle  Reader 
Service  No.  202. 


A&AENGINEERING 

BayCom  from  A  8t  A  Engineer- 
ing is  a  software-based  packet 
system  for  PC/clones  that  does 
not  require  an  expensive  TNC. 
The  modem  plugs  directly  into  a 
standard  9-pin  serial  port,  or  a  25- 
pin  port  with  an  optional  cable 
adapter.  A  45-second  watchdog 
timer  and  reed  relay  PTT  are  stan- 
dard. A  small  wall'power  supply 
and  a  software  disk  are  included 
with  eacti  kit  or  assembly- 
No  alignment  is  required  for  ei- 
ther HF  or  VHP  operation.  A  single 
three-position  mode  switch  allows 
HF,  VHP  norma!  or  VHP  with 
equalizer  operation.  The  modem 


circuit  provides  improved  HP  re- 
ceive operation. 

The  price  for  a  blank  board, 
#190'^PCB.  is  $12.95:  a  complete 
kit,  #1 90-KIT,  is  $59.95;  an  assem- 
bled and  tested  board,  #190-ASY, 
is  $89.95.  U.S.  Shipping  Is  $5. 
California  residents  add  7.75% 
sales  tax.  Contact  AS(A  Engineer- 
ing, 2521  W.  LaPalma  ^K,  Ana- 
heim CA  92801;  (714)  952-21 14, 
FAX:  (714)  952-3280.  Or  circfe 
Reader  Service  No.  205. 


CW  ENTHUSIASTS 

CW  Enthusiasts  has  released 
PC  Super  Keyer  2.1.  This  soft- 
ware for  IBM  compatibles  pro- 
vides all  of  the  features  of  expen- 
sive memory  and  keypad  keyers 
in  an  economical  and  easy-to-use 
package.  It  features  paddle  or 
keyboard  input,  disk  storage 
space  for  eight  unlimited-length 
messages,  transmission  of  any 
text  file,  beacon  operation,  mes- 
sage within  message,  on-screen 
display  of  paddle  input  and  local/ 
UTC  clocks.  In  addition  to  func- 
tioning as  a  keyer,  PC  Super 
Keyer  will  send  random  five-letter 


code  groups  of  random  or  U.S. 
callsigns  for  code  receive  prac- 
tice. The  on-screen  translation 
and  display  of  paddle  input  can 
also  be  used  to  practice  sending 
with  a  paddle. 

The  PC  Super  Keyer  is  priced  at 
$24.95  for  software  and  complete 
documentation,  $39.95  with  an  in- 
terface parts  kit,  and  $49.95  with 
the  assembled  and  tested  inter- 
face, plus  $3  S  &  H,  It  is  available 
on  5.25"  and  3.5''  disks.  Contact 
CW  Enthusiasts,  1346  En'ckson, 
Suite  R,  Columbus  OH  43227- 
2061.  Or  circle  Reader  Service 
No.  206, 
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ATTENTION  REPEATER  OWNERS— DELTATONE'''2.0 
The  Ultimate  16-Digtt  DTMF  Repeater  Programmer 


DELT ATONE  2.0|  me  patt^ci  compl^neni  m  ycHjf  fepeaier  comrotief  investmertt  DEO A1  ONE  arsd 
youi'  MS-LKJS  compuser  oflet  i^nnited  t6-digil  sone  generaifiOn  kssf  local  or  reinrvotC'  pfogrammuig  of  youf 
e^peal^  contmiier  DELTATONE  accepts  progr am mmg  commands  ftoma  file  creaieo  using  your  fa  vw^  word 
proce^or  Ccfntnands  Bnti  comments  can  be  freely  mix^  vbfthin  i^ie  fite  DELTATONE  s  niefltgent  device 
tjfiv*sr  convermentty  sends  cmly  tf^  eocnmarMis  lo  the  DELTATONE  inlerface  vja  your  prifilef  pod 


•  OTWrrONE  SVSinlfiigeriicseviceciriiyef 
uies  litss  than  2K  systefn  memofy 

•  lr>terP^(;c$  with  LPTr    LFT2  or  LPT 3 

:■    ^  '     ■  "^^  ■  jtimETtenngwiJflfKif' 
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Halite] 


ao4elQ  40  cRvn  ouCpy$  Pevei 

'  Sottware  cCMntf  o^ted  fS&t  contads  tar  PTT  or 
COR  snwlchmg 

•  Easy  4**nfia  iicnriecbon  mtisrfaces  chfCtrfly  lo 
COnTrtjIlHr  radi(?  Of  user  &ypp|i&d  apyfCivott 
|pi*iphrjiir>  tiuupifir 

Iftiy  sii'iiiiy  wjrM  lificj  a  mora  flexible  enc(  powerful  hardwon?/iint[wfirn  pnckagu  for  genf^rnting  DTMF  tones  30-DAY  MONEY-BACK 
GUARANTEE.  Wari  even  gua?arit(?c  ymt  rnrnfilfit  aaiisJactiQii  wi1h  Ut.LTATOHE  inapday.s,  &r  ralum  tt  («r  y«ut  nitjpkti^  uacK,  Hi,  yaLn 
n|5fjfjiE\<Mirv  l:i  Mill  1h*^  tiO'JVfjf  n1  DFLTATONI   P  0  In  wnrit  Inr  vnu       Rl^K  PRLL'' 


$149  Includes  interface /Soft  ware 
—1    Cb&ck,  MO.  VISA  Of  MASTER 
Accepted  -  $4  lor  S&H 
m  Res.  Add  5%  Sales  Tan) 


DELTA  RESEARCH 

PO  Box  13677  •  Wauwatosa.  Wl  53213 
FAX  or  Phone  Wee^^day^  (414}  353-4567 


CIRCLE  257  OH  READER  SERVICE  CARD 


AMATEUR  RADIO  EQUIPMENT 


CALL 


tr'^Rl 


nc* 


800-942-8873 

For  Your  Best  Price 


AutKorized  dealer  for  Icom,  Kenwood,  Yaesu, 
ASTRON,  Belden,  Bencher,  AEA,  Cushcraft,  MFJ,  RF 
Concepts,  Hustler,  Kantronics,  Wilson,  Diamond. 
Ham-10.  Larsen,  Wm.  M.  Nye,  B&W,  ARRL.  Ameritron. 

Epson,  Farr  Corner,  DTK 


1057  East  2100  South,  Salt  Lake  City.  UT  84106 

801-467-8873 


PacComm 


CtRCLE  156  D«4  READER  SERVICE  CARD 

Advanced  Technology 
Endurmg  Value 


NEW!    The  PacComm  PSK-1T 

i   MicroSat  Packet  Communication  is  now  easier  than  ever  using 

the  PacComm  PSK-1  with  built  in  TINY-2  TNCl 
i  Only  two  cables  to  connect  —  compy tcr  and  radio 

-  Revised  radio  inccrfacc  simplifies  cable  assembly 

-  Premadc  radio  cable  optionally  available 
i   Modes  of  Opcracion: 

-  1200  bps  Manchester  AFSK/PSK  for  satellite  access 

-  400  bps  telemetry  from  Oscar  10  and  15 

-  1200  bps  PSK  for  ccrrcstrial  use  (10  meter  DX,  etc.) 

-  1200  bps  AFSK  for  conventional  packet 
I   Features; 

-Automatic  Gain  Control  and  Doppler  Shift  Correction 

-  Ail  modes  selected  by  push  buttons  or  computer  commands 

-  Open  Squelch  DCD  feature  on  conventional  AFSK 

-  PacComm's  popular  personal  Mc^isagc  System  included 

I   Easily  connects  to  PacComm  EM-NB%  9600bps  modem  for  Uo-14 
I   Existing  PSK-1  modems  can  be  traded  in  towards  the  PSK-1T 
I  30  day  return  priveicgc,  one  year  factory  warranty 
I  Ask  your  Dealer  or  contact  PacComm  for  our  latest  catalog  featuring  the 
PSK— 1,  PSK-lT,  and  many  new  %00  bps  (and  up)  products, 

PacComm  Packet  Radio  Systems,  Inc. 

3652  W.  Cypress  St.  Tampa,  FL  33607-4916 
(813)  874-2980  Orders:  (800)  223-3511  Fax:  (813)  872-8696 


CQuti^ouM  S*rk^c*  -  Oimcauni  Pricwm  '  Fmrt  Shipping 

ALL  CLCaROAKS 

P.O.  Bon  SS7  •  Van  Nuys.  CA  91408 


"MAX"  The  Remote 
VCR  Controller 


"WAX"  allQWi  you  lo  watch  and  conTml  a  singfa  VCR 

from  othnf  local lOns  jn  ih^  housn.  Transinits  aydio. 

yid«o  and  \^  Ai^itals  up  to  lOOfAAi  Through  mnih-caCtis. 

Works  on  up  10  4  i#owsmrtS  ai  a  hrns.  &yt  a  separate 

'MAX'  r««iiv»f  is  r«Qt^ir«d  ^of  ftach  TV.  G*n  ateo  be 

usaO  win  o(h«r  mfrar«d  contfoJlv  davicas  Bucf>  as  CD 

pgiyoti  or  al«rKK.  Bac^jSs  I  ts  hAi^iAnrvO,  s>gnji 

irartsrnsston  is  dealer  than  mor*  ^xpofi^vv  non- 

hanjwir»d  units,  Includes  rr^Jismft^f,  r^cen^vr,  100" 

cadiis,  ^ooh-yp  cad4«E  and  wail  iran^tormer, 

Th06«  nwH  units  onginaity  iO\i6  for  ovef  f  1 00.00  . 

CAT#  MAX  S40  00  »acii      4  or  mor»  S35  00  eacti 


20  AMP  RFI/EMl  FIL  TER 


Corcomi  20B6 

20  aFTp  RFl/EMi  gan^faJ  purpose 

common -mode  f  I  iTef.  Controls 

liner-ro^grotjnd  nosa.  SmaJl  size. 

low  leakage.  3.46'  X  Lie"  X  2M\\ 

UL  and  CSA  \\%\^,  CAT#  RR^2D1   mSOwch 


WW 


4PDT- 24  VdC  RELAY 


24  VdC.  850  Ohm  coil  -  3  anp  oontacm 
SranclaFt]  14  pm  (ICE  CliBE)  siyls. 
Rasitc  Oust  cov«r,  Sij*:  i  1/4'  X  T  ^'4' 
X7fBr  CAT#4f»RLV-24N  S4.00««di 


iiT 


HIGHEST  QUALfnr  METAL 
CASSETTES  (ERASED} 


ocao 


a^M 


^'orrsum  qualiy  rr»iaj  tape  in 
C-€0  cass0ttBS  (3D  mm.or  more 
s^r  $>do)-  On*  of  Ih^  finesi 

'^a/id^nams*  tapes  on  thm 
mafkat  hi  dur^t«,  daar  plastEc 
Eranspon  m^di^nifints.  Record  ml 
and  biilk  era^ad,  the  record-protect  tabs  have  been  re- 
iTOVed  ar>d  thererore,  need  la  be  taped  over  ID  re- 
record.  Audiophikis  will  appreciate  [he  wide  Oynamtc 
range  pi  Ihii  tape.  H  yQut  cassette  deck  has  a  'metai' 
setTir^  you  wHF  Keaf  \hm  tftf^^mnce,   A  real  bar  gain  I 
60  mo.  1a»  ■  CAT«  C-eODM  S 1  2^  each  *  10  tor  HCOD 


CASSETTE 
STORAGE  CASE 

B^a^.  uribr^aimbiA  pEasTiC 
ajd  Q  cassette  storage  case. 
CATtCBOX    SlOfS^OO 

'OOforSiSOO 


HEAT  SINK  COMPOUND 


GC  tteclron«s  ■  to-ai09 

fur  ehsarve  iransfer  o4  heat 

becween  components  and  [ 

heal  SHiKs,  Z9  silK^ne  heal 

sinkcon^pound. 

CAT#  KSC-i  12  00  per  i  oz  Tube 


TOLL  FREEiDRDERUNESi 

1-800-826-. 


j^HAmoe  QRI?£RS  fa  Vf««  Mmwt^rCwf^  or  &^^>c0V«r 


TERMS  Uwitmum  order  Si  0  00  Shipping  afld  hindikrig 

ts^  tfm  48  oonitnenmi  U  S.A  S35Qp0f&f^»f    AJf  others 

tncJudrtg  AK.  Hi.  PR  or  Canada  ma$ipay  tuffsiifipng 

Alt  oid»r%  de^mtmtf  m  CAL^OfiNiA  mist  widuefe  slar# 

s^tasttM  (7  r/4V  ri/4X^  B  U4  %\  Quanmtm  ijmtaO 

NO  C  O  0  PrK*i  si^tsci  m  ciuno*  *ffhoi/t  fvoce 


CtRaLE  1S2  ON  READER  SERVICE  CARD 


Cali  Of  WritB  For  Our 
FREE  64  Pag&  Catalog 

(Outsida  TK»  U.S  A.  Send  $2.00  Postage} 

ALL  ELECTRONICS  CORP. 

CA  *  9 1408 

CIRCLE  194  ON  READER  SERVICE  CARD 


Number  24  on  your  Feedback  card 


TTY LOOP 


MarcL  Leavey,  M.D,  WA3AJR 
6  Jenny  Lane 
SaftimoreMD  21208 

Holiday  Gifts 

The  holidays  they  are  a'comingi 
Next  month  begins  with  Cbanukah, 
then  Christmas  and  Kwansa,  What- 
ever your  orientation,  it  seems  ap- 
propriate to  look  into  gi^  giving  this 
month.  Let  ma  take  this  oppoftuntty 
to  highlight  items  of  intafest  to  digi- 
tally4nctmed  amateurs. 

No  doubt  about  it,  gift  giving  can 
gel  expensive.  With  amateur  radio, 
it  can  get  very  e)c pensive!  Bui  not 
all  of  us  are  ln<}ependently  wealthy, 
and  often  the  pleasure  inherent  in 
a  gift  has  nothing  to  do  with  its  cost. 
To  that  end,  I  shatf  try  to  break  down 
my  suggestions  into  categories,  by 
cost.  To  use  this  column  effectively, 
either  circle  or  highlight  items  of  in- 
terest to  you,  Of  place  a  sticky  note 
with  an  arrow  on  the  page,  leaving 
the  magazine  open  on  the  kitchen 
table.  A  flashing  red  light  or  rotating 
t>eacon  might  be  a  bit  too  much, 
though. 

Very  Low  Cost  or  Essentially  Free 

A  piece  of  newspnnt  in  a  frame 
graces  one  wall  of  my  shack.  Cray- 
oned  thereon  is  my  toddler's  impres- 
sion of  daddy  on  the  radio.  Cost?  Nil. 
Meaning?  Un measurable! 

Is  someone  in  the  family  handy 
with  needle  and  thread?  How  about 
a  dust  cover  for  the  equipment,  as 
opposed  to  the  commercial  plastic 
jobs?  A  cushion  for  the  operating 
chair  m^ght  be  nice  as  well. 

You  get  the  idea?  Handcrafts 
of  any  sort  can  be  applied  to  the 
ham/computer  shack  in  an  end- 
less variety  of  forms.  From  a  ceramic 
holder  for  this  or  that,  to  a  custom- 
made  hat  (bought  cheaply  at  the 
variety  store  and  hand -decorated), 
ft  doesn't  have  to  cost  a  lot  to  be 
meaningful. 

Under  Ten  Bucks 

For  the  RTTYer  who  \s  using  a  me- 
chanical  teleprinter,  a  trip  to  the  of- 
fice supply  store  will  turn  up  many 
useful  items,  which  are  quite  afford- 
able on  a  harmonic's  budget.  Slaiv 
dard  Underwood  typewriter  ribbons 
fit  Model  15/19  teleprinters.  Various 
types  of  cleaning  putty  and  paper 
products  are  also  availabfe  to  keep 
the  print  sharp  and  readable.  A  tube 
of  Lithium  grease  from  the  hardware 
store  can  atso  help  with  machine 
maintenance. 

Other  items  useful  in  the  ham 
shack  include  a  supply  of  solder,  test 
clips,  connectors,  or  other  small 
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Amateur  Radio  Teletype 

items  of  use  to  home-brewers,  is 
there  a  local  amateur  supply  store  in 
your  area?  See  if  they  will  provide  a 
gift  ceriificate,  to  allow  the  ham  to 
select  his  or  her  own  goodies. 

Computer-oriented  hams  seem  to 
always  be  able  to  use  floppy  disks 
(be  sure  to  get  the  right  size)  and 
paper  for  the  printer.  There  are  a  va- 
riety of  novelty  Hems,  ranging  (rom 
special  pens  with  which  to  label 
disks,  to  boxes  to  put  those  disks  in, 
all  quite  nominal  in  pnce. 

Software  is  always  in  fashion,  as 
well.  For  the  best  value  for  the  dollar^ 
ri  ts  hard  to  beat  ihe  collection  of- 
fered by  this  column.  PC  compatible 
users  can  obtain  the  latest  TRTY 
(teletype)  program,  on  disk,  for  a 
self-addressed  stamped  disk  mailer 
and  S2.00. 1  have  been  known  to  fill 
space  on  high  density  {1 2  and  1 44 
Mb)  disks  with  extra  programs,  as 
well.  Send  requests  to  the  above  ad- 
dress. 

Commerciat  sources  include  Aero 
Data  Systems,  a  73  advertiser  who 
offers  a  wide  variety  of  programs 
for  PC  clones.  Amtga,  and  G-64 
systems.  Priced  at  S4.50  per  disk* 
thts  is  a  good  way  to  obtain  some 
rme  public  domain  and  shareware 
offerings. 

Reasonably  Priced 

1  know,  whafs  "reasonable''?  My 
Intent  here  is  to  look  at  stuff  which  is 
under  a  hundred  dollars,  and  which 
represents  good  value  for  the  dollar. 
So,  while  price  is  not  the  only  objec^ 
tive,  I  will  use  it  as  a  yardstick. 

How  about  a  good  book?  Our  dear 
old  Uncle  Wayne  has  a  Bookshelf 


just  loaded  with  sources  you  will 
want.  Here's  a  partial  list. 

•  07R25,  Tjhe  RTTY  Listener.  Up-to- 
dale,  hard-to-find  informalkjn  on  ad- 
vanced RTTY  and  FAX  monitoring 
techniques  and  frequencies,  $19,95 

•  03S206.  RadioteiBiype  Press 
Broadcasts:  Press  service  sched- 
ules in  English,  French,  German, 
Spanish  and  Portuguese.  $1 2.95 

•  03R01 ,  Worid  Press  Services  Fre- 
quencies (RTTY) :  5th  edition  manu- 
al with  all  Information,  plus  coverage 
of  65  World  Press  Services  broad- 
casting in  English.  $8,95 
*03R02.  RTTY  Today:  Covers  all 
facets  of  RTTY.  lully  illustrated. 
$8.50 

•01P22.  The  Packet  Radio  Hand- 
boolc:  T>ie  definitive  guide  to  ama- 
teur packet  operation.  S1 4.50 

User^  of  the  AEA  line  of  mu Hi- 
mode  controllers  often  express  a  de- 
sire for  more  powerful  controller  soft- 
ware. PklGOLD  is  advertised  as  one 
such  program.  It  should  greatly  ex- 
pand the  capabftltles  of  the  PK-232 
and  PK-88  controllers.  The  program 
is  available  for  S59.95  plus  $5  ship- 
ping and  handling  from  InterFiex 
Systems  Design  Corporation. 

Do  you  have  a  CD-ROM  dnve  on 
your  computer?  Buckmaster  Pub- 
lishing has  the  HamCall  C[>ROM. 
which  has  listings  on  500,000  ama- 
teurs, plus ' '  1 0OO^s  of  public  domain 
amateur  rad^o  programs  and  data/' 
The  disk  itself  is  only  $50,  cheaper 
than  a  stack  of  CaHtxK^ks\  Contact 
Buckmaster  for  full  details . 

More  Than  AC  Mote 

Now,  there  will  be  situations  and 
circumstances  where  someone 
might  be  willing  to  spend  some  real 
money  on  you.  Other  than  the  obvi- 
ous Items,  a  new  computer,  printer, 
or  radio  gear,  let's  take  a  look  at 


C^m 

pa  nies  Mentioned 

in  this  Column 

Advanced  Etectronlc  Applksttkjns.  Inc, 

MFJ  Eniefprises,  Inc. 

(A£A) 

Bo?(4g4 

P.O.  Box  C21 60^2006 196th  Si.  S-W. 

Mississippi  Stale  MS  39762 

LynnwoodWA  98036 

(601)323-6551 

(206)  775-7373 

Software  Systems  Consiilting 

A&ro  Daia  Systems 

615S,  EtCaminoReal 

P.O.  Box  9325 

San  Clemente  CA  92672 

LvDniaMl4Sl51 

(714}498-57B4 

(313)471-1787 

Startek  International  Inc* 

Buckmaster  Publishcng 

39eNE38lhSireel 

Rt.  3.  Bom  56 

Ft.  Laudef dale  FL  33334 

MineiaJVA23117 

(305)561-2211 

(703)894-5777 

Unci«  Wa/ne  s  Bookshelf 

InierRex  Systems  Desig 

nCofporation 
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P.O.B0}(641B 

P.O  Sox  3060 

Uguna  Niguel  CA  92607-6416 

Peterborough  NH  (m56 

(71^)496^6639 

(603)924-4196 
(800)234-6458 
(603)  924-^61 3  FAX 

some  specific  material  o(  particular 
use  to  the  RTTYer, 

In  most  RTTY  Shacks,  there  is 
never  enough  test  equipment,  Fne- 
quency  counters  seem  invaluable 
for  a  mode  so  locked  into  certain  fre- 
quencies. Startek  Inter nattonai  has 
a  1500  MHz  hand-held  counter  with 
accessories  for  $128„  which  should 
find  a  place  on  any  amateur's  bench. 

We've  covered  WEFAX  here  be- 
fore, so  take  a  look  at  Software  Sys- 
tems Consulting 's  PC  GOES/WE* 
FAX  3.0,  tor  $250.  This  is  a 
professional  FAX  reception  system 
for  PC  clones.  Including  an  AM/FM 
demodulator,  software.  andtulofiaL 
this  looks  like  one  capable  s^lem. 
Fof  a  bit  less  money,  ttieir  PC  HF 
Facsimile  5.0  is  an  HF  FAX  system, 
atso  mcludLng  an  FSK  derrKXiutator. 
This  one  is  avaiiabJe  for  S99.  Tliey 
tell  me  that  if  you  get  PC  HF  FAX, 
you  can  add  PC  SWL  for  another 
$20.  This  is  a  demodulator,  soft- 
ware, and  manuals  to  get  you  onto 
listening  to  Morse,  RTTY,  and  other 
modes  on  the  HF  spectrum.  Overall, 
these  sound  like  very  interesting 
packages. 

MFJ  is  now  offering  their  MFJ- 
1278,  a  multimode  controller  that 
features  packet^  AMTOR,  RTTY. 
ASCII,  CW,  FAX,  SSTV,  and  more, 
wtlh  color  SSTV  supported  with  ap* 
propriate  software.  At  $279.95  for 
the  base  unit,  this  orie  will  be  hard  to 
beati  I  wouldn't  mind  getting  one  of 
these,  myself! 

AEA  has  updated  the  venerable 
PK-232MBX  wi^th  new  software, 
reportedly  making  It  a  strong  con- 
tender on  the  air.  Their  new  DSP- 
2232  looks  very  good  on  paper, 
and  I  look  forward  to  reviewing  it 
as  soon  as  information  becomes 
avaflable. 

So,  What'cha  Gonna  Do? 

I  hope  [  have  been  able  lo  ptant  a 
seed  or  two  that  might  germinate  in- 
to something  wonderful  this  holiday 
season .  As  we  gather  together  to  ob- 
serve our  various  customs,  let  us  re- 
flect upon  the  wonder  of  amateur  ra- 
dio. This  hobby  of  ours  is  unique  in 
that  it  breaks  down  boundaries, 
bridges  languages,  and  ailows  cul- 
tures to  communicate.  Through 
communication  comes  understand- 
ing. Through  understanding  comes 
friendship.  Through  friendship 
comes  peace.  May  this  be  a  season 
of  peace  and  understanding  for  all  of 
us,  our  families,  friends,  neighbors, 
and  governments, 

I  look  forward  to  hearing  from  you 
by  mail  or  by  e-mail  on  CompuServe 
(ppn  75036,2501)  or  Delphi  (user* 
name  MARCWA3AJR}.  As  I  write 
thts,  I  am  k>okmg  at  another  on-line 
service  as  well.  Perhaps  I'll  write 
more  on  that  one  down  the  road, 
along  with  other  goodies  here  on 
RTTY  Loop. 


SWISSLOG 

NUMBER  ONE  IN  EUROPE 
FOR  A  GOOD  REASON.  IT  IS 
THE  BEST  YOU  CAN  GET 
ANYWHERE. 

"tt  is  impossible  to  describe  th^ 
capabilities  of  SWISSLOG  \n  the  space 
ailocated  liere.  I  can  say  with  absolulefy 
no  reservations  that  r1  is  the  best  logging 
pfogram  that  I  have  ever  seen^  and  am 
now  usmg  SWISSLOG  myseir. 
Oick  Goodman,  WA3IJSG 
(73  Magazine,  June  19dt) 

"I  have  9500  QSO's  logqed.  I  sure  doni 
know  what  I  would  do  without  SWISSLOG. 
The  OSL's  are  coming  In  stacks  from  the 
bureau,  even  thouqri  I  have  a  QSL 
Manager.  SWISSLOG  is  worth  It  just  for 
thatj  ket  atone  all  the  nice  record  keeping 
tor  DXCC  and  WPX  etc", 
Paul  Wyse,  5Z4FO   Kenya 

SWISSLOG  DOES  IT  ALL  Log,  Sort, 
Print  OSL's  &  labels.  Award  tracking,  MLTP 
map  with  grayline.  Go  resident  for  packet 
Conversion  from  KIEA,  DXLOG  etc.  Too 
much  to  describe.  IBM,  5t2K|  HO  reqd. 

MONEY  BACK  GUARANTEE 

TO  ORDER:  SENDS7S  (S75  + S3  shipping). 

Inelud*  dtali  «4z«,  CaJI  ami  phofie  1*. 

Frank  Greenhaigh,  KD2LL 
10  Robbins  Ave.  Amityville 
New  York,  11701 
(516)  598-0011 


DISCOVER  LOW  PRICES 

lyf  18.— .pqrujii&u 

45d  Oriin  t^atY  Lmd6*T-Urm  1  Ji:  j/ 

4l4*nt«nnaWlr«|t 


Budget QSLs  ^ 
$39/1000 

plus  $3.75  Shipping  in  U.S. 

•  RAISED  PRINTED  • 

BEA  U  TIFUL,  GL  OSS  Y  INK 


BALUNS    *^ 

CumBfll-lvpt 
14  «P0|4»  lor  «i«ry  ifkpjiutiwt 


_l-1Ji«'1LHtaHlJK|0-iail    ttl.« 
Jiw  lAQfua  ■»!  to  caw  QKniiil  Jlfcm    Bt.K 


804)484-0140 


Free  SQ  page  Discount  Cffialog.  Everything  Inr  wire  ^ntennoSr 
connectors,  coax.  Allow  4  -  6  week3  lor  Quili  mill  delivery  of 
Cfltatog  Of  send  $2  for  uialog  by  Priority  M«tl,  Mention  ad  for 
these  prices.  Prle^es  are  subject  to  change.  ADD  SHIPPING  -  Ca3| 
for  COD.  Visi  i  MC  weleome,  Giv€  card  n,  etp.  dole,  signature. 
VA rfskients  add  l,5H  Silfrs  tax.  $«  ad  in  OSTtnid  CQ. 

OtMM  iHO^l^ES  INCITED 

BoxBlSft  •  Portsmouth,  VA  23703 


CIRCLE  150  ON  READETt  SERVICE  CARD 


A   Wide    Selection    of 

ARRL  BOOKS 

are  availabfe  from 

Uncle  Wayne's  Bookshelf, 

See  pages  94-95  of  this  issue 

and  order  the  best  of  ARRL  todayl 


i 


Tliought  you  couldn't  afford  reaJly  good 
QSLs?  These  high  qualily  RAISED 
PRINTED  cards  can  be  in  your  hands  for 
only  4c  each!  Your  choice  of  4  colors  of  67 
lb.  bristol  slock:  Gray,  YeUow,  Blue,  Ivory. 
Wa  print  In  blue  Ink  in  the  format  shown,  ff 
you  don't  want  the  state  outline,  we  can 
remove  tt  and  make  the  catlsign  larger  to 
balance  the  card.  NO  EXTRA  CHARGE 
for  ARRL  logo,  or  extra  wording  if  we  have 
the  room.  Order  wfth  confidence,  these 
are  the  best  value  in  Ham  Radio  today! 
Your  satisfaction  is  guaranteed.  Send 
your  check  or  call  us  if  you  have  Master- 
Card or  Visa. 
Need  a  cusiom  card?  Call  (31 8)  443-7261 . 


CiUimrnnaA 


N6HBD 


a»**f^' 


i  sn« 


jamst^ 


Did  li^    O™" 


DENNIS 
WA5QMM 

NETWORK 

QSL  CARDS 


I 


P.O.  8ox  13200,  Dept.  73 

Alexandria,  LA  71315*3200 

(318)  443-7261  or  FAX  your  order  to: 

(318)445-9940 


CIRCU  133  ON  READER  SERVICE  CARD 


CIRCLE  44  ON  READER  SERVICE  CARD 


1^U(X>  -YOUR  BATTERY  STORE 


ICOM  BATTERY  INSERTS 


BP2 

BP'3 
BP-5 
BP-7 
BP-8 
BP-S2 


7.2v 
8,4v 

ioav 

13-2V 
84v 
8.4v 


500  mah 
e70mah 
500  ma  h 
500  ma  h 
800  ma  h 
270mah 


$14.00 
$15.00 
$21 .00 
$23.00 
$21.00 
S22.00 


KENWOOD  BATTERY  INSERTS 


PS-21  7^ 

PS-21H  7.2w 

PB24TabS  9.6v 

PS'2S/26  a  4v 


200mah 
eOOmali 
eOOman 
500mah 


$12.00 
$15  00 
$1500 
$16.00 


Super  Packs  For 

ICOM  2SAT,  4SAT,  AND  24AT 


BP83 

BP83-S 

BP84 

BP84-S 

epss-s 


7.2V 
7.2v 
7.2v 
7.2v 
12.0v 


eOOmah 

750  m  ah 

1000  ma  h 

1400mah 

800mah 


$33.50 
$38.00 
$50.00 
S6000 
$60.00 


■  AESU  complete  packs 


YAESU  BATTERY  INSERTS 


FNfr3/3A 

FNB-4/4A 

FNB'10 

FNB-11 

FNB-12 

FNB-1? 


lOflv 

12v 

7,2v 

12v 

12v 

7  2v 


500rTiah 
500  m  ah 
eoOrnah 
600m  ah 
600m  ah 
eOOmah 


$38  00 
$27,50 
$15.00 
$30.00 
$30.00 
S1800 


SANYO  6Q0IVIAH 
"AA"1.50each 


MORE  BATTERY  INSERTS 


ICOM 

complete  packs 


FNB-10 

FNB-11 

FNB-12 

FNB-12S 

FNB-14 

FNB'14S 

FNB'17 


7.2v 
12.0V 
12  Ov 
12  Ov 

7.2v 
7.2v 
7^ 


600mah 
eOOmah 
SOOmah 
eOOmah 
lOOOmah 
lOOOmah 
eoOmah 


S34.00 
$52.00 
$45,00 
$48.00 
$48.00 
$59.00 
$35.00 


Tempo  Sl  Eart^ 

Tempo  S2/4/5  Late 

Standard  BP^I 

Ten-Tec  BPI 

San-Tec  #142^144  Tabs 

Aztten  300  TaDS 

Bearcat 

Regency  MT 1 000  Tabs 


270  man 
SOOmah 
270  mah 
500mah 
eOOmah 
6Q0mah 
600m  ah 
600mah 


$19  95 
$21  00 
$19.95 
$1995 
$22.00 
$15.00 
$20.00 
$15.00 


BP-3 
BP-S 
BP*7 
BP-8 

BP-7S 
BP-8S 


8.4v 
10.8V 
132v 

e.4v 

13.2v 
9.6v 


270mah 
500mah 
SOOmah 
SOOmah 
1200mah 
1200mah 


*FNB^2     10-8V     SOOmah 

$19.00 


$33.00 
$42.00 
S60.00 
$60.00 
^9  00 
$59.00 


Replaceable  AA  battery  holder 

BP-BH  - H  K  *-,-..,,..•»,  ,  $20,00 

BP-BH  with  8  NiCad  cells , ,  $26.00 


YOUR  BATTERY  STORE 

279  Douglas  Ave. 
Aftamonte  Springs,  FL  32717 


FREE  CATAL06*DEAL£R  INQUIRES  WELCOME      ORDER  TOLL  FREE  800*346*06Q1      FAX  407-682-4469 


CIRCLE  62  ON  REAPER  SERVICE  CJIKO 
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Shipping  &  Handling  $3.00 
Ftofida  residenis  must  add  7%  sales  tax 


Numbtr  14  on  your  Feedback  card 


Above  and  beyond 

VHF and  Above  Operation 


Ci  Houghton  WB6fGP 
San  Diego  Microwave  Group 
&345  BadQBr  Lak^AvB 
San  Dmgo  CA  927  W 

Microwave  PLL  Brick  Filters 

The  basic  filter  covered  last  month 
was  the  most  inej^pensive  tiiter  avail- 
able—a tin  can  and  a  variable  capaci- 
tor. This  month  I'll  continue  to  cover 
filters  and  thetr  applications  as  they 
peftajn  to  microwave  oscittator  (brick) 
filters,  in  partk:ular  ihe  modification  for 
operation  on  the  amateur  band.  This 
fnodification  requires  re-tunmg  the  fil- 
ter atKKJt  1  GHz  krwer  in  frequency. 

The  Tnoditication  of  ihe  phase- 
locked  os€jllatdr*s  filler  can  involve  a 
little  bit  of  black  magic.  whk:h  ( hope  to 
unmask,  trs  easy  to  modify  brick  filters 
If  you  have  a  spectrum  analyzer  handy, 
but  you  can  also  adjust  them  to  the 
dear  red  frequency  with  a  power  meter. 
However,  you  can  never  be  quite  sure 
that  it  is  providing  proper  harmonic  out- 
put when  completed. 

Pov^er  and  Crystal  Oscillators 

Surplus  brick  oscillators  were  ortgi- 
fially  constructed  for  the  commercial 
C^ommon  carrier  ffequency  bands  5.9— 
6.8  GHz  and  10.7-12.7  GHz.  These 
frequency  brcks  are  of  pnme  interest 
lo  amateurs  fof  txith  the  6  and  10  GHz 
hands.  The  t^ndwidth  of  the  original 
filter  varies  from  3O0  to  500  MHz  at  the 
3  dB  points.  Whatever  frequency  brrck 
you  select,  it  must  be  electrically  and 
mechanically  sound. 

The  brick  oscilfator  has  a  high  power 
oscillator  operating  in  the  1 .2-2  GHz 
range  with  about  1/4  watt  power  out- 
put. This  oscillator  is  compared  to  a 
crystal  in  the  90  to  108  MHz  range  and 
is  phase^iocked  by  a  varaciof  control 
circuit  to  lock  the  high  power  oscillator 
to  a  harmonic  of  the  crystaJ  oscillator. 
This  harmonic  nymber  is  normally  the 
12lh  m  a  6  GHz  brick,  and  uses  the 
17th  or  l&th  harmonic  in  a  1Q  Ghtz 
bhck. 

This  power  oscillator  is  adjustaJi^le 
with  a  cavity  tuning  screw  to  obtain 
phase-lock  in  reference  to  the  crystal 
oscillator.  The  output  from  the  power 
oscillator  is  then  coupled  to  a  step-re- 
covery  diode  frequency  multiplier,  and 
the  selected  harmonic  is  passed  by  the 
output  microwave  filter.  This  Is  all  part 
of  the  multiplier  assembly,  which  is  the 
top  rectangular  module  urtder  the  blue 
label,  as  shown  in  Photo  A. 

The  fiiler 's  job  on  this  assembly  is  to 
attenuate  all  unwanted  harmonics. 
The  output  of  the  SRD  multiplier  is  rich 
in  harmonics.  The  filler  can  t>e  hun- 
cjreds  o(  MHz  wide  and  still  be  eftec- 
ttve.  In  a  10  GHz  brick,  a  can  reject  the 
16th  and  t6th  harmonic  and  pass  the 
17th  harmonic.  Most  bricks  that  you 
find  will  cover  a  wide  variation  in  fre- 
quency, but  electrically  ihey  are  the 


same.  The  big  difference  is  where  the 
filter  m  tuned,  and  for  very  high  fre- 
quency operation  some  cavity  dimen- 
sions are  shorter.  This  makes  modify- 
ing a  1 2.5  GHz  brick  a  little  harder  than 
an  11.5  GHz  brick. 

Let's  get  into  the  modification  de- 
tails. I  will  modify  a  Frequency  West 
brick.  Though  the  principles  of  modifi- 
cation are  also  applicable  to  Itie  Oali- 
(omia  Microwave  bricks,  they  require 
slightly  differervi  con^truciion  meth- 
ods Two  different  types  of  fitters  are 
used,  and  I  will  cover  them  both. 

The  Frequency  West  Bnck 

The  10  GHz  Frequency  West  brick  I 
cor> verted  was  criginaily  set  for  opera- 
tion  between  10.750  GHz-1 1.750 
GHz.  J  re-tuned  it  to  10223  MHz  in  the 
1 0  GHz  amateur  band,  in  a  €  GHz  brick 
the  filter  Is  re-tuned  to  5.615  GHz,  as- 
suming you  are  using  a  1 45  MHz  multi- 
mode  radio  for  the  variabie  IF.  This  pro- 
duces 10  368  GHz  and  5.760  GHz. 
which  IS  the  upper  mix  products  using 
3  2  meter  transceiver  for  our  If. 

The  Frequency  West  PLL  tsfick  high 
power  oscillator  is  pre-sel  to  Ihe  low 
end  of  the  filter  passband.  as  evi- 
denced by  f educed  outpui  power  Ad* 
just  the  filter  slightly  to  increase  power, 
repeating  this  procedure  several  times 
until  the  Filter  frequency  is  within  the 
target  frequency  of  10223  GHz. 

In  difficult  cases,  with  the  filter  mis- 
tuned  and  no  output  signal,  you  have  a 
problem.  Real  black  magic  is  now  at 
hand.  Go  slow  and  do  not  tune  the  fiiter 
in  large  steps.  Remember  which  ele- 
ment (last  adjusted)  caused  trouble. 
and  return  it  to  its  prior  setting  before 
adjusting  another  element  of  the  tiller. 
When  out  of  wack,  it's  quite  hard  to  set 
up  without  good  test  equipment. 

The  bnck  will  give  a  swept  output 
when  operating  without  a  cr^tal.  It  is 
being  swept  by  an  internal  housatoep- 
ing  circuit  used  to  obtain  phase-lock 
whenever  power  is  ttimed  off  and  on. 
This  sweep  circuit  is  disabied  automat* 
tcally  when  the  low  frequency  crystaJ  is 
functioning. 

Modification  Details 

Begin  the  modification  by  removing 
the  biue  label  on  top  of  the  unit,  pealing 
it  back  slowly.  This  reveals  tour  iarge 
screws  recessed  on  the  corners  of  the 
unit.  Unscrewing  the  panel  allows  you 
to  remove  the  multiplier  assembly  (re- 
quired on  some  tinits).  However,  if  your 
unit  has  a  set  of  five  Allen  set  screws 
held  in  place  with  kx:k  nuis,  you  60  not 
need  to  remove  the  multiplier  to  make 
the  adjustments.  But  if  your  unit  has 
onfy  Ihe  Allen  screws,  you  wiii  need  to 
remove  the  multiplier. 

To  unmount  the  muitiplier.  remove 
the  four  6/32  bolts,  lift  the  module  up, 
and  swing  it  around  180  degrees.  After 
you  complete  the  modification  of  the 


Phalo  A.  Tjhe  Frequency  Wesi  6  GHi 
PLL  brick,  it's  mechanicaHy  stmtfar  to 
the  10  GHi  brick.  Remove  the  b/ue 
fatet  on  top  to  access  the  filter  adjust 
screws. 

oscillator,  reinstall  the  muHi|3lier  by  re- 
versing these  direct  ions.  Then  place 
the  coupling  probe  back  into  the  cavity 
port  and  ho!d  it  in  place  with  a  mount- 
ing screw,  clamp,  or  several  rubber 
bands. 

When  the  unit  is  in  this  position  you 
have  access  lo  the  real  tuning  screws. 
(Note:  Some  units  have  an  access 
ptate  on  the  back  portion  of  the  module 
which  you  must  remove  to  give  ctear- 
ance  lo  the  msic^  Atlen  filter  screws)^ 
The  screws  on  top  are  lock  screws  (Al* 
len  head  0.035  tnch),  and  the  Allen 
screws  on  the  inside  of  the  multiplier 
assembly,  just  under  the  lock  screws, 
are  Ihe  filter  adjusting  screws. 

Movement  of  the  filter  screws  is  not 
radical,  and  tilter  alignment  will  be  fa- 
cilitated with  less  than  one  turn  of  the 
set  screw.  Go  slow.  Unlock  the  locking 
screws  first,  and  only  then,  when  you 
are  ready  lo  observe  power  or  output 
on  a  spectrum  analyzer,  make  filler  ad* 
justmenls.  I  have  not  worried  about 
passband  results,  just  peak  power  out^ 
put  at  the  frequency  of  irtierest. 

C^ice  the  proper  fre- 
quency (s  reached,  you 
can  insert  the  crystal  in- 
to the  circuit  and  at- 
tempt phase4ock.  The 
crystal  is  adjusted  by 
turning  a  small  variab^ 
capacitor  whtie  watch- 
ing the  "KTAL"  lead  on 
the  side  of  the  brick  tor 
DC  voltage  output.  A 
voltage  of  about  0.5 
VDC  Indicates  that  the 
crystal  is  oscillating.  Ad- 
just the  cavity  tuning 
screw  while  watching 
the  "0"  or  phase-lock 
terminal,  f^ormaily,  oul- 
of-tock  is  a  steady  nega- 
tive 10-13  volts.  This 
voltage  will  jump  to  a 
value  of  between  2-13 
volts  Wfien  m-lock,  this 
voltage  will  follow  small 
adjustments  of  the  cavi- 
ly  tuning  screw. 

When  phase-lock  is 
obtained,  you  should  be 


near  the  exact  microwave  frequency 
desired.  Slight  ad|ustmeni  of  the  low 
frequerKry  oscillator  circuil  will  obtain 
the  desired  results.  Thrs*  of  course,  de- 
pends on  the  crystal  being  set  to  exact- 
ly  Ihe  proper  frequency.  For  example. 
if>  my  brick  I  wanted  a  final  frequency  of 
10.223  GHz  (10223  MHz),  This  re- 
quired a  crystal  of  100.2254902  MHz, 
the  1Ci2th  harmonic  of  which  is  exactly 
10.223  GHz.  Close  enough  tor  govern- 
ment work. 

Now,  with  phsse^lock  and  proper  fre- 
quency output,  you  can  do  a  final  ad- 
justment on  the  filter  for  peak  output, 
then  lock  the  adjustments  down.  I  usu- 
ally obtain  +7  to  + 10  dBm  power  out- 
put, plenty  of  power  for  a  mtxer  at  to 
GHz.  RnaJ  adjustments  take  lime,  as 
you  might  have  to  jiggle  tx>th  the  filter 


Photo  B.  The  W  GHz  fitter  assembfy. 
Note  ihe  Bi^fe  f titer  eiemenis.  The  last 
eferrtent  is  connecters  to  coax  with  an 
SMA  output  connector.  When  the  filter 
is  assembfed,  the  five  elements  are 
next  to  and  under  the  fock  nuts  of  the 
five  screws  on  top  of  the  fitter  body.  The 
filter  elements  are  irtside  the  filter 
t^ody.  Screws  and  lock  nuts  are  under 
the  btue  factory  label  and  the  four 
mounting  holes  are  on  the  fitter's 
edges. 
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Figure.  You  can  modify  a  nut  driver  to  construct  a  tool 
for  brick  filter  alignment. 
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1  ANTENNA  =  9  BANDS 


If  you  iftrarti  }4ist  T  an^^nna  to  handle  yp  to  nine  HF 
bafxis.  !he  QARAriT  WINDOM  AITTENNA  sh^^ld 
be  your  choice  Our  almost  far^ous  GARANT 
WINDOM  ANTENNAS  come  in  3  ler>gth:  67  fl  for 
up  to  5  bonds;  137  tt  ftof  i^  to  8  bands.  225  ft  for 
up  to  9  bands  Yes.  one  antenna  witfi  only  one 
coax  feedline  can  t^ndte  all  9  HF  bands,  i.e.  160- 
aM0-3O'2a*1 7-1 5-1 2-1 OM. 


NO  TUNER  NEEDED 


Thai's  right  If  you  install  our  aniennas  correctly, 
you  will  NOT  NEED  A  TUNER,  Numerous 
customers  have  confirmed  this  fact.  Tfie  secret  is 
in  our  special  balun.  It  matches  the  low- 
impedance  coax  cable  to  the  high-Impedance 
windom  type  antenna,  Ail  our  antennas  are 
available  tor  use  with  SOOW  PEP  or  2KW  PEP 
power. 


HERE'S  PROOF 


Read  what  our  &attsfted  customers  say.  All  letlefS 
m^  hekl  on  fite  Fred  W8YFK  on  hts  GD-9gKW:  "II 
vmr^s  great  Nine  bands,  no  external  turner/ 
Adrian  Kq4MTP  on  his  GO-fi.5QQW:  "it  is  so 
simple  Just  turn  on  the  iransmittef  and  start 
sending  No  tuner  needed  "  William.  VOTMV  on 
hts  GD -61/500 W  "l  have  found  it  to  perform  well.  \ 
am  pEeased  to  have  an  all-band  antenna  wiiti  no 
traps  and  no  tuning  required  "  Ppfl^  NQIGE  on 
his  GD-a  5Q0W:  This  is  my  only  antenna  for  10  to 
flO  meters-  What  a  great  performing  antenna,  I  am 
very  pleased. '  Charles  W9JLZ  on  his  GD- 
e/500W:  "The  Gar  ant  antenna  performs  very  well 
on  all  bands.  Great  antenna.  Get  great  signaE 
reports." 

Write,  phone  or  fax  today  for  our  complete  date 
report,  price  list  and  more  quotes  from  satisfied 
customers  We  ship  worldwide  and  accept  VISA  & 
MASTERCARD  at  no  extra  cost, 
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and  lock  screws.  There  is  some  dis- 
placement of  the  adjustment  screw 
when  the  lock  screw  Is  tightened,  and 
both  screws  must  be  done  together  or 
all  Is  for  naught.  Balance  the  lock 
screw's  action  with  the  adjust  screw; 
it's  a  matter  of  feel,  and  you  will  sea 
what  I  mean  when  you  try  it. 

Adjustment  Toot 

It's  difficult  to  adjust  the  screw  and 
lock  nut  with  an  Allen  wrench  and  a  pair 
of  pliers.  To  overcome  this  problem,  I 
constructed  at wo-stage  loo!  by  modify- 
ing a  standard  nut  driver  that  fits  the 
lock  nuL  See  the  figure  for  details.  The 
nut  driver  is  modified  by  first  driNing  a 
hole  about  1/8-inch  in  diameter 
through  the  length  of  the  plastic  handle 
so  a  soJid  brass  rod  can  be  inserted 
through  the  nut  driver,  handle  and  ail.  \ 
used  an  Xcelite'"  P-4  nut  driver  (0. 129- 
inch  hex  head  nut  driver). 

In  turn,  the  brass  rod  is  drilled  on  one 
end  to  accepi  the  0.035-inch  Alien 
wrench.  Brass  is  soft;  under-drill  the 
hole  slightly,  at  about  0.032  inches,  so 
t  he  Atl  en  wren  ch  wil  I  f it  tig  htl  y .  Th  e  hoi  e 


will  expand  slightly  to  accommodate  It. 
On  the  other  end,  attach  a  small  knob 
to  the  shaft.  Use  the  nut  driver  to  un- 
lock the  lock  nut,  and  the  Allen  screw  to 
adjust  the  filter  element.  While  hotdmg 
alignment  steady,  the  lock  nut  is  turned 
tighter.  You  will  have  to  do  this  several 
times  to  oblain  maximum  output  on 
each  filter  element. 

The  procedure  is  the  same  for  those 
bricks  with  top  locking  screws  and  a 
Side  filter.  In  this  model,  you  may  have 
to  ase  Iwo  Allen  wrenches.  On  both 
filter  assemblies  there  is  a  small  poten- 
tiometer that  should  be  left  alone  un- 
less you  have  high  output  on  1 1  as  well 
as  10  GHz.  This  Is  the  bias  adjust  for 
the  SRD  multiplier  diode.  It's  best  ad- 
justed while  watching  the  oscillator  on 
a  spectrum  analyzer  for  mirkjmum  high 
harmonic  output. 

And  that's  it.  If  you  removed  the  mul* 
ti pi ier  assembly,  reassemble  it  by  rotat- 
ing it  180  degrees  and  replacing  the 
four  screws  that  you  originally  re- 
moved -  The  probe  into  the  RF  compart* 
ment  is  self-centering. 

A  small  rubber  boot  can  be  made  to 
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the  PackeTwin™  System 


The  PackeTwin  d«tfl  radio  ayatertip  with  integrated  3600  bpe  radio 
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cover  the  crystal,  forming  an  insula- 
tor for  the  oven  assembly  You  can 
construct  one  out  of  about  ar>  inch 
and  a  half  af  monkey  rubber  tape, 
which  Is  available  at  most  hardware 
stores H  When  stretched  slightly,  the 
tape  wjll  adhere  lo  Jiseif.  I  wrap  it 
around  the  crystal  heater  and  fold 
the  excess  on  top  of  the  crystaL 
making  a  little  box  affair  to  shield  the 
crystal  from  draft  and  maintain  temper- 
aiu re  stability. 

Brick  AvallabUity 

These  surplus  brick  oscillators  are 
being  removed  from  commercial  tele- 
phone service.  As  more  and  more  older 
systems  are  being  replaced  with  digital 
and  light  guide  facilities,  surplus  chan- 
nels will  acquire  more  and  more  of 
these  oscillators  and  other  high  quality 
microwave  com  portents  useful  to  the 
amateur  microwave  technician. 

I  have  picked  up  a  small  quantity  of 
the  10  GHz  phase-locked  brick  oscilla- 
tors, and  will  make  them  available  for 
$50  postpaid  in  the  U.S  Jf  you  want  me 
to  re-tune  the  output  filter  to  10.223 


GHz,  I  will  be  giad  to  do  so  for  an  addi* 
lional  $15.  It  takes  about  a  half  hour  to 
completely  tune  one  up. 

Gy  the  way,  the  crystal  used  in  these 
oscillators  is  available  from  Interna^ 
tional  Crystal  Co,  and  costs  about  $20. 
Specify  Frequency  West  part  /(f585132 
and  the  type  of  brick  you  have,  such  as 
Frequency  West  54XOL  output  fre- 
quency 10.223  GHz. 

Other  articles  in  ?3  have  covered 
these  brick  oscillators.  Check  out 
June  and  July  1^0  for  temperature 
control  and  typical  internal  crystal 
oscillators.  Full  details  with  block 
diagrams  covering  a  5  GHz  brick  were 
in  the  September  1990  "Above  & 
Beyond"  column.  For  the  10  GHz  brick 
system,  see  this  column  in  the  Decem- 
ber 1969  Issue, 

That's  it  for  this  month.  Tm  getting 
ready  for  the  10  GHz  ARRL  contest 
and  will  update  you  on  operations  and 
any  unusual  happenings.  As  always  I 
wilt  answer  questions  concerning  mi- 
crowave and  related  topics.  Please  en- 
close an  SASE  for  prompt  reply. 

73ChuckWB6lGP| 
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Number  1 9  on  your  Feedback  card 


AM  HELP 


CiRCLE  291  ON  READER  SERVICE  CARD 


We  are  happy  to  provide  Ham 
Help  listings  free  on  a  space  avaif- 
abte  basis.  To  make  our  job  easier 
and  to  ensure  that  your  ilsting  is 
correct,  please  type  or  print  your 
request  cfearly,  double  spaced, 
on  a  futt  (8V2  "  xlV)  sheet  of  pa- 
per. You  may  also  upload  a  listing 
as  E-mail  to  Sysop  to  the  73  BBS 
/Hamhelp  S/G.  (2400  baud,  $  data 
bits,  no  parity,  1  stop  bit.  (603) 
525-4438).  Use  upper-  and  tower- 
case  letters  where  appropriate^ 
Also,  print  numbers  carefuiiy — 
a  t,  for  example,  can  be  misread 
as  the  letters  1  or  i,  or  even  the 
number  7.  Please  remember  to 
acknowledge  responses  to  your 
requests.  Thank  you  for  your  co- 
operation. 

Can  anyone  help  a  DXer  to  get 
some  old-fashioned  transmitter 
and  modern-day  shortwave  sets? 
A  Yaesu  FRG-8800,  any  HW101 
homebrew  21  MHz  CW  trans- 
mitter, and  a  21  MHz  shortwave, 
would  do  good  for  DXing.  Thanks. 
f*Aac  Arthur  Herman  Moore 
KA3LLY,  5230  Heston  St., 
Philadelphia  PA  197 St. 

Wanted:  Schematic  and/or 
manual  for  Eico  Model  315  Signal 
Generator.  Will  pay  copy  and 
mailing  costs.  Larry  Keith  KF8BX, 
4251  Meadowsweet  Dr.,  Dayton 
OH  45424.  Telephone:  (513)  233- 
1148. 

I  need  a  schematic  for  a  Regen- 


Your  Bulletin  Board 

cy  HR2-A  2m  FM  radio  for  a  new 
ham  in  my  radio  club.  Please  send 
repty  to  Steve  Lempke  WA1MZL, 
1538  N.  Main  St,  Fall  River  MA 
027200X  caW  (508)  675-9923 a\iei 
5:30  PM  EDT.  Thanks. 

Donations  needed  for  an  expe- 
dition: 6  meter  SSB-CW  rig,  100  W 
S.S.  Amp  &  Beam,  2  m  SSB^CW 
rig,  150  W  output  amp,,  1  super- 
long  yagi.  Purpose  is  to  give  out 
new  countries  oi>  2  meter  EME. 
Please  send  packages  (marked 
"GIFT")  to  PS7KM,  KariMesquita 
Lette,  Box  365,  59000,  Natal,  RN. 
Thanks,  from  John  WBaiGY  of 
Cincinnati  OH. 

Wanted:  Schematic  and  Manu- 
al for  the  Motorola  U43HHT  Low 
Band  Rig,  Receiver  and  Transmit- 
ter. Please  mail  to  9Y4VU, 
Franklin  Breaker,  43  Seaview  Dr., 
Battoo  Lands,  Mirabelta,  Trinidad 

Wanted:  Augtist  1984  QST 
magazine  or  copy  of  the  article 
enlttled  "Some  Bastes  of  VHP  De-^ 
sign  and  Layout."  Also,  service 
manuals  for  Uniden  HR-2600  and 
Heath  HWS-2  HT.  Gtenn 
KB5AYO,  RT.  1  Box  580-B,  Re- 
serve LA  70084. 

Vafian  G-10  Chart  Recorder. 
Need  schematic  and/or  manual.  I 
intend  to  solid-state  it.  Will  pay 
copying  and  postage.  Brian 
WA5PP0,  6848  £  45  St.,  Tucson 
AZ  85730-221 4. 
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WHEN  DOES  ONE  EQUAL  TWO? 

WHEN  WS  A  TAD  M8  FM  TRANSCEIVER 
COMMKRCIAL  &  .\M\TEllR  BAjNDS  IN  DM  UNIT 


Idaai  lor  MARS,  VotFtfe. 

■  Fully  Fiflfd  Programmable 
99  Channels 

■  Trua  40  Watt  Powier 
Ejai^m&l<f  Rugged 


•  Fwquency  Range  1 3B-}  74  or 

430-450  rn  Hi 
■FCC  Si  DOC  type  accept. 
■  Low  Cost  DTMF  mifee  avail. 
'  Qv^nigm  Shipping  Av3Jlat»ie 


■Sni|]()«d  Orniriete  iir/Mito,  llobie  SMe  Mount  &  Pomef  Cable 

OoBter  Ifiquifies  Tnvited 
~;^j  AXM  Incorporated 

Gatdvn  €irovi,  CA  92640-2321 

Wrilfr  or  Call  714-63S-aaQ7  fm  iminfldiaEe  informal  ion 


CIRCLE  a43  OM  READER  SERVICE  CARD 


PORTA-LiNK-*  For  All  ICOM*  Handhelds 
The  PORTALINK  can  easily  be  plugged  into 
an  ICOM  Handhefd.  Simple  VOX  design  uses 
only  the  speaker  jack  and  microphone  input. 

*  Use  SINGLE  as  low     PF" 
power  hamfest  or  * 
emergency  repeater, 

*  Use  DUAL  as  two- 
way  Crosslin k  or 
one  side  as  repealer. 

PORTA-LINK 
SINGLE  —  $29 

PORTA-LINK 
DUAL  —  SfiS 

ft  dehveries.  6,5%  la*. 
SJH— 12.75   COD —$$.50. 


Use  as  one-way 

crosslink  or  repir. 

Handie  Talkies  not 

tncfyded^ 


BOHNHOFF 


P.O.  Sox  1243  •  Wheeling,  IL  60090 
(708)  918-7330 

JCOM  reg.  iCOM  USA   no»  M   Bohmhoff 

CIRCLE  284  ON  READER  SERVfCE  CARD 


Iron  Powder  and  Ferrite  Products 


Fast,  Reliable  Service  Since  1963 

Small  Orders  Welcome 

Free  "Tech- Data"  Flyer 

Toroidal  Cores,  Shielding  Beads. 
Shielded  Coil  Forms,  Ferrite  Rods, 

Pot  Cores,  Baluns,  Etc. 

2216  East  Gladwick  Street,  Dominguez  Hills,  CaJrfornia  90220 


Telephone:  (213)  763-5770    FAX:  (213)  763-2250 


I  *%»^* 


CIRCLE  4  ON  READER  SERVICE  CARD 


SPY  ON  THE  EARTH 


See  on  your  computer  screen  what  6  or 
more  U.S,,  Russian  and  Japanese  satel- 
lites see.  Make  money  many  ways.  Makes 
a  terrific  science  projecL  We  manufacture 
and  sell  all  the  equipment  you  need.  In 
business  since  1956. 

For  complete  details  dial  our  electronic 
buUetln  board  anytime.  300*2400  baud 
Modem  configuration:  6  bits,  1  stop,  no 
parfty:  (7lS)-740-3911.  Voice  8AM-1PM; 
(718)-468-2720. 

Or  send  $10  for  fantastic  5  disk  program 
set  for  your  IBM-PC. 

Vanguard  Labs 

196-23  Jamaica  Ave..  Hollis  NY  1 1423 


Bandmaster 
Quads 


050  more  tor  gnata-  djstance, 
Digher  gsn  and  le^  ifHsf^r^ftu 

with  AAESandnvastef  Quads  CaPot 

wrtte  today  Iqr  Iree  brochure  on  The 

wcirlcJ  fajTious  UHf ,  VHF.  HF  2. 3. 4,  and  6  elernmi  qiiads.*AII-tibBrgla$s 

consUi>drQn*Rugged  engineefing-AII  vf^\htf*Hi^hif  directional 

mem  wanafty-VlSA  or  mstmmt^  inlconie <u£tom orders  JUab^ma 


J 


CmCLt  2 S3  ON  Rf  ADER  SERVICE  CARD 


ATV  CONVERTERS   .  HF  LINEAR  AMPLIFIERS 


DlSCOVfll  THE  W  OH  ID  Of 
FAIT  SCAN      /Sk.     ^T£Lf  VISION 

rt  CM 


Mf  AWPLlFllHa  »y  WOTOftOL*  HULiETlttiJ 


i.lJi«  MOTOJIOLA 


1  D«fctjihaJ 


ICITAI  rntOittMOt  ■tASOUt 


n  CM 


AH  mi  i^'tft  iti  rt 

AHtfiH  »W  Ifl  It 
APIltl  aOOW  1401.91 


ERA]    \*SW  t  H  M. 
tBiTA  36fiA  1134  Mr 


JLTVS    i»-4M  JGaAii.FETl t  4ft  Diii 

ATV4  H}-«14  [G*A^-fET{,_»l4M 


AUOI-O  tQUELCW  COWTBOl  fw  ATV 

m  "  ^^..  t  «« 


MIWII    IK  WATT  l-iaMMjAffiHtft.r 
POWER  SPLIttlllS  M%d  COMBIIiEHft 

Kit    Uftt  Wmn       PEf  1-P*rt__„__ ■■■l.fff 

Hn     IMP  W«lf»EF  J-P^  .__™«_™il».ti 


MEATSmUMArEBiAL 

Mo^lflH  Ml  H>*1  iinki%.itlJMl.*l  . 

CMS-&  C«pp«f  Spn»#«r|ta6«l/l|^, 

W4  *■■■»  ilvch  Hard-ta-^FJn4  pmnt 


I4tH 


Jll.QO 


kCii 


J  Mf  Tfa  VHF  AMPUPIfcBS 

3S  W*«*  Moiri  13 !A   ....... __.  I  ™  fli 

7S  WMt  MQitC  I7&A  .,,. „tllft  fli 

For  datiiled 


IM  WATT  *M-«a  Wht  PIIIH-PUU.  UPHAA 


Kiii    itflHf-»ce>!Peb«r«i 

H.il>llr-t4IHBnu«4i 


t      S0« 


CHIP  CAP^-Kcmti/ATC 

METALCIAD  MICA  CA P S - UimIc*/ lrm» 

AF  POWtff  TRAMIJSTOSS 

AlJiyi- CIRCUIT  MlSEEHS 

Iffi'I  ll-SVtMil „i   i» 

SVl-lK  l]0-lH4lyl|l ---•   r.H 

■lACq  FHfMkEB  CAP*6TOai 

VM.H*-n:*9  9¥  Chsta- ...I   t  » 

Add  I  I.IQ  fat  4hipfini  *nd  h^n^lktg. 


infaf  msliart  bud  prifii     rail  or  mtIU  for  OHr 'rn  ««t«bf , 


S»l 


I  Ccxnmunicat  ion 
Concepts  Inc. 

Mltltt«fi«  Drhft  *  Jl«ni.    O^-  4  ^  Its  *  f SI  II  A34-SW0 
FAX  513-42  ^ 


CCI 


Throw  away  your 
magnifying  glass... 


Find: 


W2NSD 


Wayne  Green  II 
WGE  Center 
Peterborough  NH  03458 

^Bom:  1922 
Ctass:  Advanced 


C  Save  ^        C  Print"^    J 


*! 


HamBase™ 


Contains  over  5tMMX)0  US  calls. 
Instantly  retrieves  to  screen  or  file. 
PC  and  Macintosh  versions. 
Runs  with  or  without  a  hard  disk. 
Edits  and  prints  address  labels. 
Exports  data  to  ASCII  format. 


"^    WHamBase  for  Wiriclows  users, 
"^    1  iBPopup  TSR  popii  up  with  user 
selectable  hotkeys.  Transfers  name 
and  address  to  keyboard  buffer, 


fi0in  CflfiipuScTve:  GO  HAM  NET  (bhnsry  M) 


Macintosh  BOOK  disks  79.95 

PC  1 ,44  Meg  33"  disks  79.95 

PCI .2   Meg 5.25" disks  69.95 

WHamHase  (program  only)      19*95 
HBPapup    (program  only)      19.95 
UPS  Shipping  inctuded. 
CA  residents  please  add  sales  tax. 


1992  Version  will  ship  January  15. 
Cmdit  cards  will  be  hilled  on  ship  date. 


j-Com 


P  O  i;(ix  194  r    Ben  l.omond    CA  95005 
(408)335-9120     FAX  335-9121 
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AMSA  TS 


Andy  MacAtfister  WASZfB 
14714  Knightsway  Drive 
Houston  TX  77083 


Amateur  Radio  Via  Satellite 


uplink  by  keying  the  microphone  push- 
to-lalk  swFlch,  but  many  will  eschibit  ex- 
cessive chirp  with  this  method^  It's 
worth  a  Iry.  An  alternative  is  a  used, 
mult' mcxJe  2 meter  rig.  One  can  usually 
be  foun<j  for  a  few  hundred  dollars  at  a 
sv^apfest.  Inexpensive  older  rigs  to 
look  for  include  the  Kenwood  TS-700A. 
the  Yaeau  FT-480R  and  the  ICOM  IC- 
251.  A  simple  quarter-wave  ground 
plane  antenna  for  2  meters  can  be  pur- 
chased or  made  from  coat  hangers  and 
a  S0239  connector.  The  Lakeview  Co. 
model  GP-tfr2  by  WD4BUM  ts  a  very 
nice  ground  plarie  thai  can  be  quickly 
assembled  for  easy  portable  opera- 
tion. Another  good  choice  would  be  the 
MAX  System  ground  plane  antenna 
from  Cellular  Security  Group. 


On  a  recent  trip  out  ¥vest.  t  used  a 
l^keview  antenna  for  many  successful 
contacts  via  RS-IO.  My  uplmk  power 
was  about  10  watts  through  20  feet  of 
RG-6  coax,  For  the  downlink^  3 
stretched  a  dipole  made  from  hook-up 
wire  between  two  trees.  The  feed  line 
was  a  short  run  of  RG-53  to  a  Uniden 
HR'2S10.  Although  a  small  MOSFET 
preamplifier  was  available,  it  was  not 
necessary  for  most  contacts.  A  12  vott 
power  supply  powere<Jthe  radic^,  but  a 
battery  wouy  have  done  the  job  as 
well. 

Operation  via  the  Mode  B  linear 
transponder  on  A-O-21  proved  to  be 
fust  as  easy  as  A  on  RS-10.  Ten  watts 
to  the  440  MHz  version  of  the  Lake v few 
ground  plane  proved  syflicient  for 
quality  conlacis  whenever  the  satellite 
was  above  the  horizon.  A  GaAsFET 
preamplifier  was  employed  for  the  2 
meter  downlink,  h  wasn't  necessary* 
but  it  helped  during  limes  when  the 
satellrte  was  low  In  the  sky. 

Although  I  djdn't  try  it  during  the 


Satellite  Operation  Tocfay 

A  decade  a9a,  few  would  have  be- 
lieved the  day  would  come  when  there 
would  be  so  many  operational  amateur 
racJio  sateNites  that  one  could  be  above 
a  station's  horizon  almost  continuous- 
ly. Today  we  have  13.  If  you  count  the 
Russian  space  station  Mir,  with  its 
145.55  MHz  packet  BBS.  we  have  14 
Wrth  mytlipie  transponders  on  most  of 
the  spacecraft,  satellite  chasers  have 
many  optjons  ranging  from  HF  lo  mi- 
crowave activity. 

Although  some  might  consider  the 
HF  transponders  on  RS-12  and  RS-1 3 
for  relativety  short-range  contacts,  oth- 
ers have  found  them  to  be  a  medium 
for  worldwide  communication.  Using 
the  Mode  K  transponder  on  RS-12  tup* 
link  21.210-21  250  MHz.  downlink 
29.410*29-450  MHz),  ovef-lhe-hofizon 
DX  i^  possibte  when  skip  conditions 
pem^il  it.  A  complete  frequency  chart 
for  RS-12/13  is  in  the  May  1991  ■"Ham- 
sals." 

For  the  UHF  and  microwave  enthusi- 
ast, the  Mode  S  transponder  on 
AMSAT-OSCAR-IS  (uplink  435,603- 
435.639  MHl,  downlink  2400.711- 
2400.664  MHi)  has  provkted  many  op- 
portunities 10  work  with  2.4  GHz 
equipment  and  make  worldwide  con- 
lacts  via  satellite. 

Most  sateHile  chasers  prefer  Mode  A 
{2  meters  up  and  10  meters  down)  via 
RS-10/11  or  Mode  B  (TOcm  up  and  2 
meters  down)  via  A-O-13  or  A<}-10, 
While  RS-IO/II  is  in  a  low-earth  orbit 
{several  hundred  mites  high),  A-O-13 
and  A-O-10  are  in  highly-ellipticaJ  or- 
bits, traveling  out  p^t  20.000  miles  al 
apogee,  the  orbit's  farthest  point  from 
Ihe  earth.  Even  i  ho  ugh  the  elliptical  or- 
bit satellites  have  gain  antennas  and 
high  power  transponders,  ground 
stations  will  need  quality  antennas  and 
expensive  equipment  for  easy  con- 
tacts. The  RS-10/11  station  is  usually 
less  complex,  but  the  satellite's 
coverage  is  also  less,  due  to  the  lower 

Sif^e  the  launch  earlier  this  year  of 
R5*14,  also  known  as  RADIO-MI, 
BUDAK-2  or  AMSAT-OSCAR-21 . 
hams  have  had  a  Mode  B  transponder 
in  iow-eanh  orbit  requiring  only  omni 
antennas  like  ground  planes  for  con- 
sistent contacts  via  satellite  The  May 
1991  "Hamsats"  also  had  a  frequency 
chart  for  this  hamsat^ 

Simple  Earth  Stations 

Getting  active  via  satellite  can  be 
easy.  To  work  RS-10  Mode  A.  all  thai  m 
required  is  a  good  10  meter  receiver 
with  a  dipofe  and  a  2  meter  transmitter 
capabie  of  CW  or  SSB  with  an  omni-di- 
reotional  antenna 

Some  FM  rigs  are  capable  of  CW  Photo  &.  Typicai  Field  Day  satelifte  antenna  system  for  2m  a/td  70cm, 

70    73  Amateur  Radio  Today  •  Novennber,  1991 


Photo  A.  WA5ZIB  and  WA5WOD  with  ponabfe  station  in  c&nirat  Texas. 


western  tr^,  mobile  operation  shoyhf 
do  very  wett  on  A-O-21 .  A  single  quar- 
ter-wave whip  for  2  meters  could  be 
used  (or  both  TDcm  uplink  and  2  meter 
downlink.  A  diplexer  would  be  needed, 
but  they  have  become  very  common  in 
recent  years  due  to  the  popularity  of 
dual- band  mobile  operation  through 
FM  repeaters.  For  those  interested  in 
building  their  own,  Ihe  September 
1989  issue  of  Ham  Radio  presented  a 
very  simple,  easy-to-build  diplexer  in 
Ihe  "Ham  Notebook*'  column. 

The  success  of  A-O-21  activity  with 
nothing  more  than  ground  plane  anten- 
nas was  inspiring.  AMSAT-0SCAR'13 
was  oriented  to  provide  excellent  sEg- 
nats  after  apogee  (when  the  satellite  is 
closer)  rather  than  during.  I  had  been 
able  to  hear  conversations  in  the  pass- 
band  with  the  ground  plane  and 
preamp,  so  1  tried  ihe  70cm  uplink.  Sig- 
nals were  so  weak  1  could  barely  hear 
my  own  CW,  but  it  was  there  AHer 
several  attempts  al  contacts,  a  very 
patient  WD6EPV  came  back  with  an 
answer  to  my  call.  Ten  watts  to  a 
groyrtd  plane  is  not  much  for  contact 
via  a  satellite  15.000  miles  away,  but 
It  will  work  under  optimum  condi- 
lions,  and  rf  the  operator  on  the  other 
and  has  a  good  system  and  an  excet^ 
lent  ear. 

Other  Simple  Systems 

It's  not  necessary  to  see  how  small 
an  antenna  system  can  be  and  still 
work  tor  satellite  activity.  A  few  hams 
have  put  their  stations  tn  backpacks 
ar>d  used  shoulder-mounted  l^eams  to 
make  ODniacts  via  the  high-orbit  ham* 
sals.  Others  have  had  simple,  yet  et- 
feciive,  stations  on  boats,  and  severaJ 
have  tried  mobile  satellite  work.  Field 
Day  is  another  opportunity  for  Innova- 
tive installations. 

The  idea  is  to  use  available  equip- 
ment to  make  coniacts  via  satellite, 
and  add  system  improvements  for 
more  serious  efforts  as  ttme  and  mon- 
ey allow.  An  omnidirectional  antenna 
on  2  meters  can  t>e  the  t>eginning  o1  a 
home  satellite  system  with  Ihe  inclu- 
sion of  almost  any  10  meter  rig  and 
antenna.  For  that  matter,  the  simple  2 
meter  home  antenna  could  be  immedi- 
ately put  to  good  use  making  contacts 
with  U5MIR-1.  the  packet  BBS  on  Mir 
(145,55  MHz  FM  simplex)  Similarly, 
signals  from  DOVE-OSCAR'17  and 
UoSAT-OSCAR*1 1  can  be  monitored 
with  simple  systems  tuned  to  145.325 
MHz  FM, 

The  addition  of  at  least  one  beam 
antenna  with  azimuth  and  elevation 
control  marks  the  beginning  of  serious 
satellite  activity.  Expensive  oomputer- 
oontioiied  rotators  are  not  necessary. 
Jack  KA5DNP,  author  of  "The  Field 
Day  Speciai-'the  Ray  Gun*  "  in  the 
June  1990  Issue  of  73,  doesn't  use  ro- 
latofs  at  all.  and  has  DXCC  via  satef- 
lile.  Older  TV  rotators  provides  excels 
lent  service  if  you  need  remote  control 
or  who  wish  lo  pursue  fast-moving,  low- 
ortsit  birds. 


THE  ANTENNA  EXPERIMENTER'S  GUIDE 

^mp&Qfm.  f2QAMS«loni.lndbdBSiMiaridrn(pf9v«c3usiy 
pubished.  BiMWirig  f#  teat  equpnwnt  artennas  ancf  maste. 

Computer  maasueinefit  &  modding. 


*ff 


Price  $15,  F  A  F  fa  Hirikrr  nntt,  S5  sir  nutL  C^h  <Y  Vi^ 

37  The  RldlTlOft,  Eim  Press  on,  Wost  Sumaut  aW1 6  2TW,  UK 
Tat  01 1  44903  77&eW 
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THE  TINY  TAD 

ilAlUBLE  in  138-174  MHz 

or  440-470  MKz 

Call  tor  special  itrhw 


■Si^^d  br  smaH&rcaTs  d  smaller 
budgets 
■Use  lorpolice,  lira,  MARS,  CAP, 

MQelimds-^Mfli 


•Priority  Chanrwl  w/scan 

•Wideband'  3  WlHi^VHF,  30  I^Hz-UHF 

•FCC  type  accepted  for  c^DmnD^rdal 

•Sh#6d«i3lJPi1)OWmini&.mQl)ie 


urn  INCORPORATED 

11791  iDaraSt^SuigaB 

Garden  Grove,  CA  92640-2321 

CALL  714-638-8607  or 

FAX  71 4-638-95  56  for  immediale  attention 


..KITS  •  KITS  •  KITS 

•  Amaleur  TV.  FM  Stereo  T  41ars  &  Recan^«rs. 

ReCBCviiig  Conveners.  Ifttrared  Eqinprn^nt 

\                    Vidao  Ds¥ica£,  Audio,  VLF  to  UHF.  ; 

UnusuaJ  ttarrts,  OiHiotl!  (9  Find  ' 

•  All  PubKihed,  Enf^nc«red,  Ttstrd  an^l  ProvfB  D«]t|{,ni  * 

Thouiifjidj  of  Sal  lifted  Cuitumcrs  ' 

■  ■ 

•  Technical  A salsbincc  A VI liable  « 

*  Send  SASE  lo:    North  Country  Radio  •  Box  53-A  ' 

Wykagyl  Slaiion  *  New  Roche!!©,  NY  1 0804  \ 
Tel:  (914)  235-6611  •  FAX:  914-576  6051 
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DIGITAL  VIDEO  STABILIZErt 

EUMCSATES  ALL  VIDEO  COPYGUARDS 

While  warEchiTEg;  renjt^J  tncFvics,  you  wtl  vtolke  annr^ytng  peri- 
odic coJor  dartcoin^  color ^ih,  unwarned  lines,  flashing  t:yv 
j  jgj|;ctJ  (!d^d«.  Thtfl  IS  {;:au»ed  by  ibe  copy  proieclion  j^imming 
si gnnl»  embedded  in  ihe  video  tape,  such  ^s  Mitcrovi>iion  o^py 
protection.  The  DIGITAL  VIDBO  STABILIZER:  RX2  com^ 
plclchy  dimirLaLejt  all  tap5^  protections  and  j^minin^  ^jgni^la  iind 
brinp you ctysial deiir  picturi^    Wamijig!  Tbe  HXia  not  in- 
tended \o  COPS"  oopynetited  video  mpct.  I  year*3rraniy* 
30  DA  Y  MOTEY&fcK  GUARA>rm£ 


$59,95 

(S4PAH) 

VEJAMX; 

COD. 


I  .MO-445-928S  Fkfc.i^;  20  page  Catalog 

SCO  Fleclronks  Itic  DcpL  C73tll 

5eiW,MHRRlCKKI>  VALLEY  Srmi^VM,  NY  115&0 
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19§1  CALL  DIRECTORY 

(On  Microfiche) 

Call  Directory *  *  - . 

Name  I ndex ^.«  i * , . . , . 

Geographic  Index - . 

All  three  —  $25 
Shipping  per  order  $3 

BUCKMASTER  PUBLISHING 

Mineral,  Virginia  23117 
.703:  894-5777         800:  282-5628 
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TS,  j»  N '-iut«  09  nj  £«i 


Today's  No-Tune 
Muftiband  Antenna 


•^ 


S    iuii«  on  60  «f. JOl  :a  n.  12.  la  TSTC  aS^mtann 

iCiat-FnMC         N«  liaac  or  M^Mil^fiC* 
V^\S^k4  biBbtcd  fc>  3000  V 


Iqddilti  bolabi^n 

version  of  the  vAiAHf 
off  center  ftd  windom 

Tcchfiore  126"S6j^5  pEwl 


Wr>S^'  800-926-7373 
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MULTIPLE  REPEATER -LINK -REMOTE  BASE 

CONTROLLER 

Finally  a  eontf  oltaf  mat  has  solved  controf  and  audio  Interconnect  problems  between 
mulltple  radios.  Your  radio  system  can  grow  to  multiple  sites  and  streichfor  hundred  ft 
df  mil^  -  artd  yet  any  radio  CAn  hm  fully  controlled  Irom  any  designated  Input. 


1 


ftsrt  I 


NrtJ 


FWt  J 


Pifl5 


hfti 


Rjtprutfr 


+  12v 


I 


DupJd 
t  jnk  I 


I 


Hnpim 

Link  2 


I 


B^r  1 


1 


I__I 


:3 


I 


K11C-7UU  RtpeiiicrContrciJter 


IT 


\urirp«ltfc 


Xnicv 


n 


ASCII  iBlerficr 


Frnnt  Fuiri 
UTMFPMt 


The  RBC-TOO  Repeater  ContToller  a.  dcii^icd  10  sufifiait  Repeaicr  sfitetm  Uiai  require 
multiple  radtfR  nmnectcdl  tDecther  it  a  ^lite.  THie  RBC-TtV)  utifizcs  ii  irue  7^7  audio  nutr» 
v#iKh  which  aJliMS  wveral  convenaii«a^  hct»^^cn  p^ttv^  s\  the  sansc  ilmc.  In  the  Ofustnttoti. 
:iNive  ihe  733  mode^  is  supporting  a  Repeatern.  3  Duplexed  LtnJra  to  diffei^nt  ftiiesv  iind  J 
Rtsmiiie  Baics.  Usirtg  simple  commands,  a  user  <uul(l  Uc  the  Repeater  and  a  Remote  Base  to 
tme  Link,  while  xhz  other  Links  nrc  communicating  through  your  stEc^  holding  sepamtc 
conversations.  Or,  cnnnect  alt  of  the  prirt.s  together '  like  fl  hig  party  line  !f 

Scvcrid  models  are  availabk  and  arc  scjftwarc  configurable  to  sappiirt  up  to  3  Repeaters,  5 
Duplexed  Unki^,  and4  Rcmoie  Easu.  Agroupof  duh  can  ;^Lart  with  The  hiLvicsund  rxpajid  ihctr 
ointnil  ler  amt  ime  hy  i^i  ntpiy  afhjing  boa.rd&  and  softv^^Te .  Free  fiofm  are  upfmde^  for  one  year 
aJl£r  de^tveiy.^  Firudljr,  a  reaJ  control k:i  fur  the  Linked  .vy^iem  opcfaiof  I 


Nfnhlp^  tndeprildntt  Rrprater  ceiRlrtil 

t  \i  to  5  Iluptexrd  Linki 

I  {^  til  4  difTertni  KenwCes 

ItKHf  [Jed  Natural  Speech  Telemecif 

fttigrantftiable  Macros 

Cfiniif!«t  /  Diseanntfct  multiple  Parts 

Jnd'rnal  Rtceivcr  Si^uekh  prQceitstng 


laiHfrsted  Aatnpstirb 
Expand  at  am  time 
Pn)graminab4e  Sciieduler 
+  l(K|D  +14*  Supply 
Standard  SJ^  llaekiVIuual 
CjLrd-CBf>i!  dcKlgn 


300  Enterprise  Si.  ^uUf  E 


Paloitiar  Telecom,  Inc. 

#  Esfon (J id n.  Cfl.  92025  •  (frl9^  746-799!? 


•  n+t  (619)  746^161(1 


You 
can 
sub- 
scribe 
to 

73 

by 
phone. 

Call 
1-800- 

289- 
0388. 
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BAHERIES 

Nici^el-Cadmlum,  Alkaline,  Lithium, 
Sealed  Lead  Acid  For  Radios,  Computers, 
Etc-  And  All  Portable  Equipment 

YOU  NEED  BATTERIES? 
WE'VE  GOT  BATTERIES! 

CALL  US  FOR  FREE  CATALOG 


E.H.YOST  &  CO 

7344  TETIVA  RD. 
SAUK  CITY,  Wl  53583 

(608)643-3194 
FAX  608-643-4439 
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HIGHLY  EFFICIENT 

AND 

BROADBAND 

BALUNS 
AND  UNUNS 


Available  as  do-it-YOurself  kits  and 
packaged  and  tested  units 

>    Ba)(ur%s  and  ununs  matctiir^  50  otvm^  to  tmpedances 
as  low  as  3  125  oiims  and  a^  fiigh  as  300  ohms 

I    Spec^t^ed  ettrcfeficies  95H  to  99%  f depending  upon 
imp^artce- levels  I . 

I    Oe Signs  optimized  far  bandwidth,  efficiency. 
impedance -level  and  &af&iy  margins, 

I  Power  categories  (conservative  raUngs) 
LoApoiiver.  150  watts  contjnuo  us 
Nigti  poMfSf:  t  KW  to  5  KW  continuous 

I    46  design  lutS  avaitable  ^rotn  our  50  pdge  hancftxiok 

I    Nflw  desigre  upor^  request  (assuming  feas^tykty  i 

I    Each  OO-lT-YOuaSELF  KO"  ifCJudes  data  sJ^eet 
Goostruction  techniques,  c^ruirt  di  digrams, 
photographs  and  all  components 

PACKAGED  and  TESTED  units  come  wrth 

unconditional  money  back  guarantee  tor  1  year 


W2FMI 


These  baluns  and  ununs  ( unbalanced -to- un- 
balarfced  transfotrners!!,  eMdusively  designed  by 

Dr,  Jerry  Sevick,  W2FMI.  are  improved  ver 

Sion^  of  those  descrtbed  m  his  book  Transmissiof^ 
fjne  TTanstpfmefs  2nd  ed  (Newingion  ARRL, 
1990)  Therefore  rnany  new  arxJ  useful  translotm- 
en  are  readily  made  available  Some  exarnp^es  are 
balti  ris  and  u  rruns  wf  th  t  ra  risto  rmation  ratios  ot  1.  S :  1 . 
2:1 , 6  1  and  12  i  Many  muHtmatch  ununs  are  atso 
included 

For  a  free  caialog  and  a  I  is  I  of  48  desigrrs 
contact : 

AMIDON  ASSOCIATES  INC. 
TEL:  213-763-5770  rs^s; 
FAX:  213-763-2250 


U>t^<4^ 


PO  Box  956.  Torrance.  CA  90508 


CALL  TODAY  FOR  A 
LIMITED  IIMTRODUCTORY 

OFFER 
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As 


Number 21  on  your  Feedback  card 


K  KABOOM 


Michael  J.  Geier  KB  1 UM 
%73Magazin9 
Forest  Rd. 
Hancock  NH  03449 

Everything  To  Gain 

Before  we  get  to  this  month's 
topic,  let  me  direct  you  to  the  table 
on  page  73  listing  those  parts 
source  addresses  I  promised  last 
month.  By  no  means  does  this  list 
include  all  of  the  mail-order  outfits 
out  there,  but  it  should  give  you  a 
starting  poim.  By  the  way,  these 
names  all  come  from  catalogs  f 
have  here  in  my  home  lab.  You, 
too,  can  get  these  catalogs,  and 
most  of  them  are  free.  I  strongly 
recommend  that  you  gel  as  many 
as  you  can. 

Now  for  our  next  topic:  GAIN. 
What  is  It,  and  why  rs  it  so  impor- 
tant? The  foundation  of  modern 
electronic  technology,  including 
radio,  television,  the  digitaf  com- 
puter, and  virtually  anything  else 
you  can  think  of,  is  the  ability  to 
make  a  small  signal  bigger!  With- 
oot  that  crucial  function,  we'd  be 
back  to  crystal  sets  and  ear- 
phones. We  call  this  function 


The  Tech  Answer  Man 

*'gaio/'  and  the  devices  which 
perform  it  '^amplifiers." 

VU  go  out  on  a  limb  here  by  stat- 
ing that  the  first  device  capable  of 
signal  gain  was  the  triode  tube, 
invented  by  Lee  DeForest.  I  think 
there  may  have  been  some  earli- 
er,  experimental  magnetic 
devices,  but  the  tube  was  the  first 
to  be  widely  employed-  It  ushered 
in  the  radio  age  and  all  that  was  to 
follow. 

TheSignaUtself 

Before  we  can  examine  the 
phenomenon  of  gain,  we  have  to 
take  a  look  at  what  we're  trying  to 
make  bigger  in  the  first  place:  the 
signal.  What  is  a  signal?  A  signal 
is  simply  a  changing  voltage  or 
current  whose  changes  represent 
some  kind  of  Intel  ligence.  It  is  eas- 
iest to  think  of  it  in  terms  of 
voltage. 

Imagine  a  graph  where  the 
"X"  (horizontal)  axis  represents 
time.  The  '*Y"  (vertical)  axis  rep- 
resents the  voltage-  As  the 
voltage  changes  over  time,  it 
draws  a  graph  of  the  signal  That 
signal  may  be  a  sine  wave,  a 


N  '^Z     RC-1000 

crputer  REPEATER 
W  Concepts  CONTROLLER 


•  Autopatch 

•  User  Programmable  CW 10, 

Control  &  User  Codes  &  Timeouts 

'  intelligent  CW  ID  *  Auxiliary  Outputs  •  Easy 
to  interface  •  Remote  Base/Tape  *  Reverse 

Patch  •  Tailbeeps  •  12  VCD  Operation 
•  DTMF  Decoder  with  Muting  •  Telemetry 
•  Conlrof  RX  *  Response  Tones  *  Program- 
mable COS  Polarities  *  Detailed  Application 
Manual  with  schematics  •  90'Day  Warranty 

Wired  &  Tested  w/manua! ....  $239.95 
Micro  Computer  Concepts 
7869  Rustic  Wood  Drive 
Dayton.  OH  45424 

513-233-9675 


ViSA 


RC-100 

Repeater 
Control 


Intelligent  CW  ID 
Remote  Base/Tape 
w/Freq.  Programming 
of  Kenwood  J  COM, 
Yaesu  HF  Rigs 
Tailbeeps  •  DTMF 
Decoder  with  Muting 
Auxiliary  Outputs 
Detailed  Application 
Manual  with 
schematics  (25  pages) 

W&T....  $139.95 


VS-1000 


ATV  Repeater  control 
&  video  switcher 


^..^399J5 
NEW  ADDED  FEATURES 
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WeYe  Making  a 
Difference. 


American  Hearf 
Association 


0 


pulse,  or  perhaps  many  waves 
whose  overall  level,  or  envelope, 
changes  over  the  course  of  sever- 
al cycles. 

In  any  event,  the  signal  will  get 
smaller  as  it  passes  through  the 
air  in  a  radio  transmission  or 
through  wares,  because  no  path  or 
conductor  is  v^^ithout  loss.  (OK, 
perhaps  a  superconductor  comes 
close,  but  weVe  not  living  in  the 
superconductor  age  yet.)  In  radio, 
the  strength  of  the  signal  decreas- 
es proportional  to  the  square  of 
the  distance  from  the  antenna. 
In  other  words,  It  you  go  twice 
as  far  away  as  you  were,  the  sig- 
nal is  only  one  quarter  as  strong.  If 
you  go  four  times  as  far,  it  is  only 
one  sixteenth  as  strong.  That  oc- 
curs because  the  energy  is 
spreading  out  to  fiil  the  surround- 
ing area,  so  you  are  receiving 
smaller  and  smaller  pieces  of  it. 
By  the  way,  that's  why  sateltite 
dish  antennas  for  TV  need  to  be 
so  big:  to  collect  enough  of  the 
satellite's  extremely  weak  signal 
to  be  able  to  detect  it. 

Of  course,  radio  is  much  more 
complicated  than  the  ''inverse 
square"  faw,  which  doesn't  take 
into  account  ionospheric  reflec- 
tion and  other  phenomena.  But  at 
least  you  can  see  what  we're  up 
against.  So  how  do  we  make  such 
tiny  signals  useful?  We  amplify 
them,  of  course! 

Two  Ways  to  Make  it  Sigger 

There  are  two  kinds  of  amplifi- 
cation or  signal  gain:  voltage  gain 
and  current  gain.  That  may  seem 
confusing,  but  it  3s  easy  to  explain. 
Voltage  gain  is  when  the  voltage 
swings  of  the  input  signal  to  the 
amplifier  cause  bigger  ones  at  its 
output.  This  type  of  gain  may 
cause  a  0.1  volt  peak-to-peak  in- 
put signal  to  drive  the  amplifier  to 
10  volts  p-p.  That  would  be  a 
voltage  gain  of  100. 

Current  gain  is  when  the  ampli- 
fier's output  swings  are  the  same 
size  as  its  input  swingsi  but  the 
output  can  drive  a  much  lower 
impedance  load  before  getting 
bogged  down  and  losing  voltage. 
So,  a  signal  that  can  del  iver  2  volts 
p-p  into  1000  ohms  might  be  re- 
duced to  only  0.01  volts  if  you  tried 
to  drive  an  8  ohm  speaker  with  it. 
But  a  current  amplifier  can  keep  It 
at  2  volts  into  the  8  ohm  load. 

Now  that  we  know  what  gain  is, 
let's  look  at  how  it  is  produced. 

Nothing:  The  Essential  Factor 

We  all  know  that  a  tube  is  noth- 
ing more  than  some  metal  pieces 
and  a  filament  inside  an  airless 
glass  envelope.  Nothing  magical 
and  theoretically  complex  like  a 
semiconductor.  So  why  does  it  ex- 
hibit gain? 

Tubes  use  the  natural  tendency 


of  electrons  to  accelerate  when  at- 
tracted through  space  to  an  oppo- 
site pofahty.  Specifically,  jf  you 
boil  some  electrons  off  a  hot  elec- 
trode (a  piece  of  metal)  and  put 
another  electrode  nearby,  and 
then  make  the  second  one  posi- 
tive with  respect  to  the  first,  the 
electrons  will  pick  up  speed  on  the 
journey  and  slam  into  the  positive 
electrode  harder  than  they  were 
moving  when  they  left.  So  what? 
Well,  if  you  put  yet  another  elec- 
trode (called  a  ''grid")  near  the 
first  one,  you  can  block  or  let  pass 
the  moving  electrons  by  putting  a 
small  amount  of  voltage  (your  sig- 
nal) on  it.  It  acts  like  a  gate.  In  fact, 
the  British  still  call  tubes 
'Valves/'  becayse  that's  essen- 
tially what  they  are. 

When  the  traveling  electrons, 
which  are  now  varying  with  the 
signal,  slam  into  the  plate,  they 
make  it  more  negative  (in  other 
words,  less  positive)  than  it  was 
before,  and  the  amount  they 
ciiange  tt  is  proportional  to  how 
many  electrons  have  been  passed 
by  the  grid  and  how  fast  they  were 
moving.  And  there  you  have  it; 
gain!  The  output  will  vary  with  the 
input,  only  bigger. 

Whew.  Now  you  know  why  it 
took  mankind  umpteen  thousands 
of  years  lo  discover  this  phe- 
nomenon. Also,  having  a  vacuum 
pump  helps,  because  you  can't 
make  this  work  at  all  if  there  is  any 
gas  (such  as  air)  inside  the  tube. 
The  electrons  collide  Wfth  the  gas 
atoms  and  never  make  it  to  the 
plate. 

Something  Messy 

Solid  state  devices  do  pretty 
much  the  same  thing,  only  they  do 
it  not  by  attracting  electrons 
through  space,  but  by  permitting 
them  to  migrate  through  certain 
kinds  of  materials  which  can  con- 
duct  energy  oniy  under  certain  cir- 
cumstances. I  know  that  sounds 
vague  but,  believe  me,  the 
physics  is  messy  and  not  worth 
getting  into  here.  Essentially,  It  alf 
comes  down  to  a  gate  which  either 
restricts  or  permits  electron  flow, 
along  with  the  ability  to  magnify 
what  flow  there  is.  In  transistors, 
that  ability  comes  from  the  gener- 
ation of  "holes"  of  missing  elec- 
trons in  an  atomic  crystal  lattice 
pattern,  which  can  then  be  f tiled 
by  other  electrons  traveling  from 
another  part  of  the  transistor.  See, 
I  told  you  it  was  messy.  The  ad- 
vantage over  tubes  is  that  no  hot 
electrode  is  required,  because  the 
electrons  don't  have  to  be  project- 
ed into  space.  Also,  you  don't 
need  a  vacuum. 

Well,  once  again  we're  out  of 
space,  so  we'll  continue  our  dis- 
cussion of  gain  next  time.  There's 
lots  more  to  cover.  73  for  now. 
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Source  List  for  Components  and  Parts 


Active  Electronics 

1 1  Cummmgs  Park 

Woburn,  Massachusetts  01801 

(600)  228-4S36 

(617)932-4616 

Geared  toward  ihe  industrial  custofner,  their  large 
catalog  has  aiJ  kinds  of  parts,  cases,  production 
equip  mem,  etc.  Many  items  are  available  only  in 
large  quantities,  but  some  can  be  had  in  singles. 
TTiis  catalog  is  worth  tt  just  so  you  can  acquaini 
yourself  with  what's  out  them. 

All  Electronics 
P  O  Box  S67 
Van  NuysCA  91408 
(800)  826^5432 

They  have  crystal  oscillators,  tin  ear  and  digital 
chips,  RAMs.  connectors,  etc.  They  also  have 
some  toots  and  test  equipment. 

BCD  Etectro 
P,0.  Box  450207 
Garland  TX  75045-0207 
(800)  229-2239 

Lots  of  sluW,  indyding  surplus  and  "RFE"  (re- 
moved from  eqyipmeni)  components,  ai  great 
prices.  The  latest  catalog  includes  microwave 
FETs,  E  PROMS,  disk  driv^,  relays,  etc. 

Circuit  Specjall9t9,  Inc. 
P.O.  Box  3047 
Sojttsdaie  AZ  85271  -3047 
(800)  S2S-141 7 
(602)  966-0764 

A  complete  lineup  of  ICs,  transistors,  discrete  com- 
ponenls,  connectors  as  well  as  computer  compo- 
nents ar>d  boards, 

DC  Electronics 
P.O.  Box  3203 
Scottsdale  AZ  65271^3203 

Chips,  transistors.  a\\  the  usual  stuff.  Also  fiber 
optic  kits,  and  a  few  construction  kits,  including  a 
power  suppEy  and  a  function  generator. 

Dig  I -Key  Corporation 

701  Brooks  Ave.  South 

P.O.  Box  677 

Thief  River  Falls  MN  56701-0677 

(600)  344-4539 

The  big  ptayer  of  alf  mail-order  outfits.  Loaded  with 
components  of  every  kind,  including  a  very  wide 
selection  of  semicx)nductors  and  capactlors  Not 
surplus  prices,  but  this  isn't  surplus  material,  ei- 
ther—it's  all  top  of  ttie  line  stuff.  Many  eslabiisfied 
oomparties.  big  and  smalt,  go  here  first 

Hofifeit  Electron tcSf  inc. 

2700  Sunset  Boulevard 
Steubenville  OH  43952 
(800)  524-6464 

Some  semiconductors,  caps,  etc.,  but  more  relays, 
connectors  and  switches^  Also  some  books  and 
test  gear. 

Jameco  Electronics 
1355  Shore  way  Road 
Belmont,  California  94002 
(415)592-8097 

They've  got  a  great  selection  of  chips,  including 
CMOS,  TTL  and  linear.  They  also  have  lots  of 
computer- related  boards  and  accessories,  and 
even  motherboards  and  entire  computer  systems. 
Most  of  the  computer  stuff  is  PC-type,  but  good  of 
Apple  II  IS  also  supported.  If  you're  into  computers, 
don't  miss  this  one. 


MCM  Etectronlcs 
650  Congress  Park  Df , 
Centerville  OH  45459-4072 
(800)543-4330 

Unique  among  the  mailorder  folks,  this  company 
emphasizes  parts  for  Japanese  consumer  elec- 
trontcs  gear  like  VCRs  and  stereo  speakers.  They 
also  have  test  equipment  and  even  home  alarm 
systems!  I  menttof>  Ihem  here  because  I  have 
fourKt  them  to  be  invaluatile  when  I  needed  a  part 
for  some  piece  of  household  gear.  Hey,  we  hams 
are  supposed  to  fix  everything,  nghi? 

Mouse  r  Electronics 
P.O.Bojt699 

Mansfield  TX  76063 
{800)346-6873 

Tons  of  parts,  from  semiconductors  to  microphone 
elements,  resistors,  caps,  you  name  Et.  Several 
locations.  The  above  addrass  1$  for  their  circulation 
center. 

KtTS: 

Well,  the  pickins  are  getting  mighty  slim  in  the  kit 
fie^d  these  days,  what  with  Heath  kit  dropping  their 
amateur  radio  line  and  all  (sniff)  Luckity  for  us. 
there's  still  a  few  companies  out  there  makmg  kits: 

A  &  A  Engineering 
2521  W.  LaPalma  *K 
Anaheim  CA  92801 
(714}  952-^2114 

A  comptete  tineup  of  ham  radio  related  kits  and 
projects.  Many  of  these  are  complete  kits  tor  con- 
struction articies  in  the  various  amateur  radio  put>- 
lications. 

Communication  Concepts,  tnc. 

508  Millstone  Drive 
Xenia  OH  45385 
(513)426-8600 

Kits  for  amateur  TV  downconveners.  amplifiers  for 
HF,  VHF  and  UHF,  as  well  as  a  tuU  kilowatt  solid- 
state  HF  amplifier. 

Ek>wn  East  Microwave 
Box  2310.  R.R.#1 
Troy  ME  04987 
(207)948-3741 

All  kinds  of  transverter  and  preamp  kits  for  the 
microwave  bands. 


GLB  Electronics,  Inc. 
151  Comnierce  Pkwy. 
Buffato  NY  14224 
(716)675-6740 

A  number  of  kits  for  VHF  and  UHF  FM  transmitters 
and  receivers. 

Hamtronics,  Inc. 

65  Moul  Rd. 

Hilton  NY  14468-9535 

(716)392-9430 

Kits  for  VHF  artd  UHF  FM  transmitters  and  receiv- 
ers,  receive  converters  as  well  as  an  excellent  line 
of  GaAsFET  preamp  kits  and  various  accessories 
for  repeater  operations. 

Kanga  US 

3521  Spring  Lake  Dr. 
Findlay  OH  45840 
(419)423-5643 

Innovative  QRP  kits  imported  from  England.  Minia- 
ture HF  receivers,  transmitters  and  various  QRP 
accessories. 


MXM  Industries 

Rt.l  Box  156-C 
Smithville  TX  78957 
(512)237^3906 

An  ex  eel  lent  source  of  easily  built,  high-performance 
QRP  receiver  and  transmitter  kits  lor  the  HF  ^artds. 

North  Country  Radio 
Box  53-A.  Wykagyl  Station 
New  Rochelle  NY  10804 
(914)  235-661 1 
(914)576-6051  FAX 

Quile  a  lineup  of  kits  for  amateur  TV,  FM  stereo 
transmitters  and  receivers  as  well  as  unusual  and 
innovative  circuits.  All  their  kits  have  been  published 
in  various  maga2ine  articles. 

Radiokit 

P.O.  Box  973 

Pel  ham,  New  Hampshire 

(603)  635^2235 

Plenty  of  ham -related  kits,  though  many  of  these  are 
a  bit  bigger  and  more  expensive.  From  complete 
QRP  transceivers  to  audiophile  power  amps,  they 
have  lots  Of  neat  stuff .  In  addition,  they  also  carry  PC 
boards  for  popular  magazine  projects,  and  will  even 
sell  you  a  copy  of  the  article  for  a  modest  fee. 

Ramsey  Electronics 

793  Ca^^nlng  Pkwy. 
Victor  New  York  14564 
(716)924-4560 

These  folks  have  a  nice  assortment  of  really  nrfty 
little  krts.  few  of  which  could  t>e  called  expensive. 
Lots  of  realty  fast  frequency  counters,  small  superhet 
recetvers  for  various  l>ands.  QRP  transmitters  and 
more.  Evefi  a  do  w  neon  verier  for  900  MHz  ATV  The 
place  obviously  is  crawling  with  hams.  A  must-get 
eatalog! 

TEST  EQUIPMENT: 

Contact  East 

335  Willow  Street  South 

North  Andover,  Massachusetts  01 845 

(508)  682-2000 

Geared  more  toward  the  industrial  customer,  they 
sell  soldering  and  test  gear,  along  with  toots,  scopes 
and  meters. 

Elenco  Electronics,  Inc. 
1 50  W.  Carpenter  Avenue 
Wheeling,  Illinois  60090 
(312)541-3800 

Testing  and  prototyping  gear,  including  scopes  and 
meters.  AJso  a  few  kits.  Worth  checking  out  if  you're 
99lting  up  a  lab  to  homebrew. 

Fordham  Radio 
260  Motor  Parkway 
Hauppauge  NY  1 1708-5134 
(800)  695-4848  orders 
(516)  435-^8080 

A  Wide  array  oi  lest  equipment  and  accessories. 

Global  Special  lies 

P  O.  Box  1405 

New  Haven,  Connecticut  06505 

(800)345-6351 

They  make  their  own  line  of  test  gear  and  prototyping 
equipment.  The  breadboards  are  especially  nice 

Jensen  T00I9,  Inc, 
7815  3.  46th  St. 
Phoenix  A2  85044 
(602)  968-6231 

You'll  find  just  about  any  kind  of  tool  here.  This  is  the 
place  to  go  for  all  kinds  of  miniature  cutters,  pliers 
and  specially  adjustment  tools,  a  lineup  of  test  equip- 
meni  is  also  featured. 
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Never  Say  Die 

Continu&d  from  page  4 
. .  .  and  he  knows  me  too.  As  does  his 
father,  the  ex-governor ...  as  does  ex- 
governor  Sununu  and  ex -govern  or  Pe- 
terson. Bragging  again?  Nope,  I'm  ex- 
plaining  how  you  can  heEp  change 
things.  And  you  won't  do  it  by  sitting 
there  like  a  lump  in  a  bog. 

If  we  can  gel  our  schools  back  on 
track.  11  we  can  gel  'em  busy  teaching 
science  so  our  kids  will  be  able  to  cope 
witrt  the  technology  of  2000  and  not 
have  to  cali  in  the  Japanese  to  fix  their 
equipnnentp  well  liave  enough  young 
hams  to  start  contributing  to  the  ad- 
vance  of  communications  again. 

Is  that  a  massive  sigh  I  sense?  Too 
much  trouble,  right?  So  okay,  we're 
falEing  our  kids.  We're  turning  a  blind 
eye  to  the  educational  mess  they're  in. 
Just  as  we  are  too  busy  to  train  our 
dogs  to  behave,  we're  too  busy  to  both- 
er bringing  up  our  kids.  Too  busy  doing 
what?  "Don't  bother  me  now." 

Fathers  talk  with  their  kids  16  min- 
utes a  week. .  .and  thafs  the  national 
average.  No  wonder  our  educational 
system  is  one  of  the  worst  in  the  devel- 
oped world.  No  wonder  our  kids  are  so 
much  more  into  cruising,  drugs,  sex, 
and  beer  than  amateur  radio  and  other 
scientific  hobbies. 

When  I  start  hearing  your  lO-year- 
olds  on  your  rig  calling  CQ,  I'll  know 
there's  some  hope.  When  I  start  seeing 
your  kids  at  hamfests.  I'll  lighten  up. 
When  I  start  getting  pictures  from  dubs 
showing  bright  young  faces  with  caNs, 
I'll  find  something  else  to  fret  about. 

Pan  Am  and  Airline  History 

A  few  years  bacl<  I  was  able  to  get  my 
father  to  write  a  series  for  73  on  his 
early  experiences  in  aviation,  I  tried  to 
get  him  to  write  more,  since  the  reader 
reception  was  so  positive.  .  though  it 
wasn't  even  rernotely  about  amateur 
radio!  But  he  only  wanted  to  write 
about  ihe  positive  things  he'd  been 
through  and  refused  to  tell  the  rest  of 
the  story. 

With  Pan  Am's  recent  bankruptcy  I 
got  to  remembering  how  much  that 
company  had  affected  my  life.  Well, 
how  its  president,  Juan  Trippe.  had 
affected  it.  And  Trtppe's  good  buddy, 
FDR. 

My  dad  got  involved  with  Hying  right 
after  WWL  learning  to  fly  In  1921  (pi- 
lot's license  #73)  with  the  Army  in  San 
Antonio.  I  was  born  the  next  year  and 
within  months  he  was  taking  me  up 
with  him. !  grew  up  around  the  big  Mar- 
tin bombers  at  Langley  Field  in  Hamp- 
ton, Virginia,  where  he  flew  with  Jimmy 
Doolittle. ,  the  chap  who  tried  to  con- 
vince the  Army  that  airplanes  had  a 
future  and  could  even  sink  ships. 

After  leaving  the  Army  he  barn- 
stormed for  a  while  and  then  worked  for 
the  Department  of  Commerce,  giving 
pilot  tests  and  putting  together  the  first 
guide  to  American  airports.  He  had 
commercial  pilot's  license  ^89. 

This  ted  to  his  being  hired  to  design 
and  buEld  Philadelphia's  Central  Air- 
port. Then  Jim  Eaton  of  Luddington 
Airlines  hired  him  as  passenger  and 
cargo  manager,  so  we  moved  to  Wash- 
ington when  (  was  nine.  When  Lud- 


QSL  of  the  Month  To  enter  your  QSL,  mail  it  in  an  envelope  to  73,  WGE  Center, 
Forest  Road,  Hancock,  NH  03449.  Attn:  QSL  of  the  Month.  Winners  receive  a 
one-year  Subscription  (or  extension)  to  73.  Entries  not  in  envelopes  cannot  be 
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dington  sold  out  to  Eastern  Air  Trans- 
port in  1933,  he  and  Jim  decided  to 
start  a  New  York  to  Boston  airline. 
Marine  Airlines  would  use  flying  boats 
and  go  directly  from  downtown  Man- 
hattan to  downtown  Boston,  cutting  the 
commuting  time  substantially. 

The  other  a  if  lines  were  enthusiastic 
about  connecting  to  this  new  service, 
so  they  provided  the  needed  invest- 
ment. Except  for  Trippe  of  Pan  Am. 
He'd  been  using  flying  boats  on  his 
South  American  flights  and  was  wor- 
ried  about  his  turf .  He  didn  't  want  any 
other  airlines  using  flying  boats. 

Pan  American  was  our  only  over- 
seas airline  at  the  time ,  so  J  uan  Trippe 
cultivated  FDR  as  a  friend  as  a  way  to 
help  protect  this  edge.  A  whisper  in 
Roosevelt's  ear  resulted  in  an  Execu- 
tive Order  that  no  airline  could  own 
stock  in  another  airline.  Today,  if  a 
president  were  to  do  that,  the  press 
would  be  all  over  him  and  raise  helL 
There  wasn't  much  accountability 
then,  so  FDR  and  Trippe  got  away  with 
it  and  Marine  Airiines  was  sunk  before 
it  ever  got  going. 

Tough  break.  Two  years  of  hard 
work  torpedoed.  But  that's  the  way  it  is 


with  entrepreneurs,  they  gamble  on 
an  idea.  Sornetimes  it  pays  off  and 
sometimes  a  catastrophe  comes  along 
and  bioote, 

Jim  and  Dad  didn't  funk  for  long. 
They  thought  big.  OK,  then  how  about 
a  trans-Atlantic  airline?  They  got  to- 
gether  with  the  owners  of  American 
Export  Lines,  the  largest  American 
steamship  line,  and  convinced  them 
that  air  travel  would  eventually  eclipse 
ship  travel.  This  was  around  1936, 
mind  you.  Pan  Am  had  expanded  into 
the  Pacific,  so  it  didn't  take  a  lot  of 
convincing  to  get  American  Export  to 
see  the  writing  on  the  wall* 

My  father  headed  for  Europe  to  set 
up  bases  for  the  planes.  Most  of  Amer- 
ican Export's  ships  cruised  the  Med- 
iterranean, so  that s  where  he  spent 
about  a  year  setting  up  seaplane  base 
agreements  with  the  governments.  I'd 
get  postcards  from  Gran,  Genoa,  Alex- 
andria, Beirut,  and  Tripoli. 

I've  got  a  bunch  of  pictures  1  took  of 
the  PBY  they  used  for  the  survey  f  I  ights 
in  1938-1940.  Dad  set  up  a  seaplane 
base  in  Botwood,  Newfoundland,  for 
the  summer  crossings  and  others  \n 
Beiem.  Brazil  and  in  Dakar »  Senegal, 


for  the  winter  crossings.  Just  as  they 
were  getting  going  with  regular  pas- 
senger service  we  had  a  tittle  war.  so 
the  Navy  used  the  airline  for  their  pur- 
poses. 

Trippe  was  not  happy  about  all  this. 
He  kept  pushing  Roosevelt  to  have 
America  allow  just  one  international 
airline  .  .Pan  American  Airways 
(PAA).  tt  was  called  a  "chosen  instru- 
ment." With  Britain  backing  BOAC, 
France  doing  Air  France,  and  so  on,  he 
urged  FDR  to  choose  PAA,  Roosevelt 
agreed  and  shortiy  before  he  died  he 
issued  an  Executive  Order  saying  that 
no  steamship  line  could  own  stock  in 
an  airline. 

American  Export,  having  invested 
millions  in  the  project,  and  having  had 
to  let  the  Navy  use  it  through  the  war, 
was  furious,  Trippe  offered  to  buy 
Amencan  Export  Alrfines,  but  he  didn't 
offer  much.  The  American  Export  peo- 
pie  said  hell  would  freeze  over  before 
they'd  sell  to  Trippe. 

American  Airlines  made  an  offer,  so 
it  became  American  Overseas  Airli- 
nes. .  for  about  a  year.  Then  Ameri- 
can sold  it  to  PAA.  Sneaky  deal.  But 
long  before  PAA  took  over,  American 
had  eased  out  the  Export  management 
by  putting  their  own  managers  in  over 
Ihem  and  taking  away  their  authority. 
They  didn't  fire  them ,  of  course. 

Jim  didn't  take  this  second  setback 
well  and  soon  died.  My  father  went  fish- 
ing, But  not  for  long.  Aer  Lingus,  the 
national  Irish  airline,  wanted  a  trans-At- 
lantic division,  so  they  hired  Dad  to  set 
it  up. 

He  spent  the  next  couple  years 
building  the  new  airline  for  Ireland,  It 
meant  setting  up  ticket  offices,  buying 
planes,  hiring  and  training  crews, , , 
the  works^  Then,  a  few  weeks  before 
the  inaugural  flight,  there  was  an  elec- 
tion in  Ireland  and  De  Valera  was  oust- 
ed as  Prime  Minister.  TTie  new  chap 
came  in  promising  economy,  so  he  im- 
mediately stopped  the  airline.  . 
despite  tens  of  millions  of  dollars  in 
presold  tickets. 

Dad  sold  off  the  planes  for  them^ 
helped  the  employees  find  other  work 
and  closed  down  the  operation.  A  few 
years  later  De  Valera  was  re-elected 
and  Aer  Lingus  asked  my  father  to 
build  Irish  Airlines  again.  He  said  no. 
Ireland  managed  to  waste  hundreds  of 
millions  and  set  themselves  back  years 
with  that  dumb  political  move. 

A  few  years  ago,  when  I  decided  to 
set  up  a  software  operation  in  Ireland,  t 
visited  Jack  Kelly-Rodgers,  who'd 
been  the  president  of  Aer  Lingus  and 
had  visited  us  many  times  in  Brooklyn, 
and  we  reminisced  over  how  badly  that 
debacle  had  hurt  Ireland. 

Even  after  three  crushing  disap- 
pointments my  dad  was  game  to  have 
a  try  at  building  a  helicopter  plant  for 
Kamman.  He  took  a  room  in  Suffield 
{CT),  coming  home  on  weekends,  and 
organized  the  factory  for  Kamman  at 
Bradley  Field.  It  was  the  first  time  any- 
one had  gotten  the  Navy  to  put  up  the 
money  to  build  a  factory. 

The  son  of  the  people  he  lived  with 
recently  got  his  Novice  ticket, .  .small 
world  department.  And  Kamman 's  son 
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Silent  Solar  Power 


The  SM9,95  BuJIer-Tcsrsil  QRV  Solar  Fewer  Siipp3y  tccps  your     , 
rcfhtaEtf  c^Ti  fhi  air  'roan J  tlie  ctcxJc  or  powers  your  ioOw  HF  ^taiiL^D 
60  hfs-a  mortlh.  Confrol  circulrsptcds  charge,  protects  gd  ccJl&Jt 
liiiJ-'^J  batteries.  FuHv  asMmbled.  QRV" portafeilc.  Easiiv  c\pandCil 

iSOl B73-8425  ~^r     mr  T\      ut *4605 

CrRCLE  236  ON  READER  SERVICE  C4RD 


Amateur  Radio 
Language  Guide 

•  Wrinen  e$pec^atly  (or  Ihe  ham  radio  operator 

•  Hundfads  of  phrases  •  Vol.  T— irtcl.  Freiwh, 
Spanish.  German,  Japanese,  Poiish  *  VcH.  2— 
ind.  Swedish,  lialiarir  Portugese,  Croatian, 
Norw$giani.  ONLV  $10 

Servd  S10  per  vol.  in  U,S.  (Ali  oihers  atid  2,50  SSH) 


ROSE,  P.O.  Box  796,  Mundalein,  IL  60060-0796 


CIRCLE  134  ON  READER  SERVICE  CARD 


/"world  Map  Prefix  T-shirTX 


FULL  COLOR 

100%  us  Made 

*** 
X-Large  lits  all 

•kit  A 
World  map  on 
front  and  back 
wjth  country 
prefixes 


Greatfor: 

Field  D&y 
Club  Meetings 
Flea  Markets 
X-mas  Gifts 

Antenna  Raisings 

Formal  Parties 

Office 

Weddings 

Etc. 

Allow  4-6weeks 

delivery 


V 


Ser^d  your  check  or  money  order  for  $19.95  +  3.00  S&H  To: 

HAM  WEAR,  9232  Merfin  Drive,  Pittsburgh.  PA  1S237 

Specify  background  color;   □  White  Q  Sky  Blue 

(Pennsytvania  residents  add  6%  sates  tax) 

Please  meniion  this  ad 


KENWOOD  TS-940 
Software  Enhancement  Kit 


"  I'uneable  Memories  makes  each  of  your  40  mcnftiry  channels 
lujie  5ske  a  vfo,  so  that  you  car  temporarily  change,  the 
frequency  of  a  niemory  chantid  in  MFMO  mode  with  the  Main 
Tufiing  Kfiob. 

■  Meiiiiirj^  Dfink  Selection  h  logically  performed  by  using  the 
1  MHZ  STLP  UP  and  tJOWN  keyjs  while  in  MEMO  ;node. 
The  UP  and  DOWN  keys  wt^rk  its  iisital  when  in  vfo  mode. 

•  Main  Vfo  Knob  TuninK  Rate  can  t*e  seE  to  1.  2,  5,  or  tO  kU/. 

per  revoluiion  by  using  tlie  fonner  Mennnry  Bank  siwitch  under 
die  sliding  top  cover. 

■  Mierophoiie  Lip/Ddwn  fceyi  can  be  uiied  to  change  memorj 

channels  while  in  MFMO  mtidc. 

Ea?ii]y  in  stalled  by  retnovrng  chip  1C2  frcim  ]t%  ^(.Kkm  in  the 
DigitnL  A  Unit  and  rcpEhCing  with  iJie  <jielil  FJectronics  chip. 
(TS-940' s  with  S/M  9OW0OC?  and  higher  have  chip  K:2  sotder<:;.1 
to  iKe  DifitAl  A  Unit-  (liehl  E^ltctruiiicjf  cam  in-mU  5otde:ne<J 
IC2  chi[js  for  a  nonniial  charge.   Call  or  write  for  de tails j 


TEN-TEC  PARAGON 
Software  Enhancement  Kit 


•  Band  Regislftf^  itore  the  last  usert  frequency,  mcjdc.  and  II Iter 
for  all  hands  160  through  10  meters. 

■  Switchablc  Ifl  Minute  Timer  remind ;;;  you  to  ID  yotjr  Station. 

■  Single  Key  Band  Se?;'rlion  makcA  QSYlfig  fast. 

•  Main  Vfo  Knob  Tuning  Rate  is  eiisily  set  to  1 ,  1.3,  1.7/2.5. 

or  .5  kHz  per  revolution  to  suit  your  ypcraiirig  stylCn 

•  niiuL  VFO  OfTsets  and  Sfinullancoiis  Rx  and  1\  titlscci^ 
provide  flexible  frequency  tontroL- 

■  Lip  and  Down  keys  are  selectable  t>etween  ImH^and  lOOkHs 
or  10  kHz  and  5kHz. 

■  Meinor>  Channel  number  is  preserved  for  later  access. 
"  Many  Ofhtr  Enhaitcpmcirfji. 

■  La.sily  Eristalh  in  10  minutes  with  no  Hildering. 


New  Lower  Prices! 

Kil  includes  new  s*>riware  chip,  docinnet^talion,  and  installation 
instniciions..  Write  or  call  51.1-68?-267'fi  for  mone  infcrmaiion, 
or  specify  df^irf>d  hit  and  !*eod  check  or  money  order  for  $46.00 

+  S3JM}  shipping  and  handling  to: 


Giehl  Electronics 

P.O.  Box  18335.  Clncirrnati.  Ohio  45218 


CIRCLE  2BZ  ON  READER  SERVtCE  CARD 


A  Ha?f  WHAT? 


EVERY  ISSUE 
of  75 

on  microfiche! 

The  entire  run  of  73  from  October,  1960 
through  fast  year  is  available. 

You  can  have  access  to  the  treasures  of 
73  without  several  hundred  pounds  of 
bulky  back  issues.  Our  24x  fiche  have  96 
pages  each  and  will  fit  in  a  card  file  on 
your  desk. 

We  offer  a  battery  operated  hand  held 
viewer  for  $75,  and  a  desk  model  for 
$220.  Libraries  have  these  readers. 

The  collection  of  over  600  microfiche,  is 
available  as  an  entire  set,  (no  partial  sets) 
for  $250  plus  $5  for  shipping  (USAJ. 
Annual  updates  available  for  $1 0. 

Your  full  satisfaction  is  guaranteed  or 
your  money  back.  Visa/MC  accepted. 

BUCKMASTER 

PUBLISHING 

■'Whitehall" 

Route  3,  Box  56 

Mineral.  Virginia  231 1  7 

703-894-5777 
800-282-5628 


That'*  wbt  U  ait&i.  T^vice.  I  vt'as  iljc  only  DL  is^ 

*v>«|iJ  hear  on  iht  baft  J  Ehat  1st  motnlstg^^if  (ia*  aU'Atta 

-rC'ftJiiL  Sitni  f'Sr  aqothcr  40  IVs  [til  Th*  DLV  ^v[th 

lia<ars  an  J  ^uads  Einally  ^C'l  rhri>u*h.  My  1>  m*ttr 

tlalPSquarc  Jnijig  ufimoEi^^J  unJitr  iH<  ?^v<rs,    Nk? 

lo  b-c  hciird.  nCi  ***  n  -  N'^^r  to  ■w.-orf;  DX  ^'i  fIv*u.I 

tcmrft  (?r  acnphfi*!"-  Wh^n  visu  <>t4€t  ?M  S-^  P^fcH. 
1»M  1>M  MM  40  M 

SJ9.95      S4-lv95       S49.95      569.95 
Antennas  West  Ordar  Hot  LJn#: 

Bo:s  500$l->.  Prove.  UT  ^606      800-92 6- 7373  _ 


L 


CinCLE  89  ON  READER  SERVICE  CARD 


CB-TO-10  METERS 


We  specialize  in  CB  radio  modification 
plans  and  hardware.  Frequency  and  FM 
conversion  kits,  repair  books,  pfans,  high- 
performance  accessories.  Thousands  of 
sat i sfied  customers  since  197G!  Catalog  $2, 


CBC  INTERNATIONAL 

LOU  FRANKLIN/K6NH  -  Owner 
P.O.  BOX  31500X,  PHOENIX,  AZ  85046 


^  *  ^  *  PRESENTING  *  *  *-^ 

TV 
DESCRAMBLERS 

* -K  *  * -(f   STARRING    ***** 

JERROLD,  HAMUN,  CMK 

AMD  OTHER  FAMOUS  MANUFACTU^EffS 

•  F;^JEST  WAffRANTY  PROGRAM  AVAtLABLE 

•  LOWEST  PETAJL /WHOLESALE  PRICES  JN  U.^. 

•  ORDERS  SHIPPED  FROM  STOCK  WITHIN  24  HRl 
'  ALL  MAJOR  CREDO"  CARDS  ACCEPTFD 

FOR  FRte  CATALOG  ONLY  1-000-345-8927 

fOfl  ALL  JNFORMATfON     1 -8 1 S-709-993  If^ 


PACIFIC  CABLE  CO.,  INC, 

732GV^  ftESEDA  BLVD..  DEPT.  185?' 
RESEDA,  CA  9133S 


GREAT  CIRCLE  MAP 

Custom  in<i|i9  cttnt«rod  om  yowi'  OTH 


•  Fouf-color  plotting 
*Di&corative  metal 
picture  frame  in 

black  or  silver 
•Custom  fr^me 
colors  available 


Framed   16  "  x  16  "    $59.95 
Framed  22"  x  22  "      74.9S 

16'^  or  22"  map  only    35.00 

N^n-i^Nmiid  maps  ai'e  p'-asTC  ismin^terJ 
CA  Residents  p<ea&e  add  7.25% 


s^les  tax     LTS  S&H  inclyded 

Vector  Control  Systems 

1655  N.  Mojntain  Ave,  Suite  104.^5  Upland,  CA  917&4 

(714)965-6250 


CIRCLE  78  ON  READER  SERVICE  CARD 


IHrK  MG-!^TH"S  GOODIE  FROM  IHE  CANDY  STORE 

YAESU 

FT -1  GOOD 

UNDER  ^3500.001 


RDe 


1 


MFJ  315B         UHDEH  $42.00 

Ovef  9034  Ham  Htirrsj  m.SEOCf  ^11  Knees  Cssn  FUi'j  Pi'^^ian 
Mor«  Sp^i^iatfi  in  MAM  ADS  Looki.ii^  iorSdm+jiihjr^  ik>I  l.i^lod'^ 

C3t1  or  WiiH5 
ROSS  DlSTfllieLIIlNG  COMPANY 
7B  S.  Siacc  Strccl,  PresHsr,  Id.  S3263;  ■  Telophonc  (JTOJ  S5?-Oe30 
Hours  Ty&.-Ffl.  9-&-'i-2  MpncJ^V^.  ClosfedSat.  &  SifH 

CIRCLE  254  ON  READER  SERVICE  CARD 


NEW  ONLINE  CALL  DIRECTORY 

Our  new  HAMCALL  service  gives  you 
494J14+Hams,  via  your  computer 
S29.95  per  year  —  unlimited  use! 

BUCKMASTER  PUBLISHING 

Mineral,  Virginia  23117 
703:  894-577?         800:  282-5628 

CIRCLE  170  ON  READER  SERVICE  CARD 


CABLE  T.V.  CONVERTERS 

Jerrold"'".  Oak.  Scientific  Atlantic.  Zenith,  & 
many  others.  "New"  MTS  stereo  add  on: 
mute  &  volume.  Ideal  for  400  St  450  owners. 


1-800-826-7623 

B&BINC. 

4030  Beau  D-Rue  Drive.  Eagan  MN  55122 


CIRCLE  21  ON  READER  SERVICE  CARO 


WEFAX  To  The  Max 


PC  GOES/WEFAX  3.0  $250 


PC  GOES,-WEFAX  3.0  is  a  profess iorta:  Fax  receplion  sys- 
tenn  tor  the  IBM  PC.  It  tndtJdes  am  AM/FM  demodulator, 
software,  cassette  tutorial  and  325  page  manaui.  Check 
thks  partial  list  of  our  advanced  features: 


Res.  up  to  1 280x600x256 

Unanended  Operation 

ColorJzatton 

Zoom,  Pan,  Rotation 

Contrast  Control 

Tuning  Oscilloscope 

Ph  otometry/H  istogramg 


APT  Lat/Lon.  Gnds 
Orbital  Predcition 
Frame  Looping 
PCX  St  GF  Export 
Grayscale  Printing 
Infrared  Analysis 
Variable  IOC  &  LPM 


PC  HF  FACSIMILE  5.0  $99 


PC  HF  Facsimile  5.0  Is  a  complete  shortwave  FSK  faJ< 
system  tor  ihe  IBM  PC.  It  includes  an  FSK  Demodulator, 
software..  250  page  manual  and  tutorial  cassette.  Gall  or 
write  for  a  complete  catalog  of  products. 


Software  Systems  Consultfng 

61 5  S.  El  Cami-no  Real.  San  Ctemente,  CA  9^672 
Tel: (71 4)498-6784   Fax:(714)498-0568 


CIRCLE  168  ON  READEK  SERVICE  CAR 


CIRCLE  i  7S  OH  READER  SERVtCE  CARD  CIRCLE  250  ON  READER  SERVICE  CARD 
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is  in  th^  music  business  making  gui- 
tars. 

Entrepreneurs  hip 

Whrle  being  an  entrepreneur  doesn't 
always  pay  off  and  never  did  tor  my 
father*  so  we  never  had  much  mon- 
ey, .  ifs  sure  more  exciting  and  fun 
than  workmg  tor  a  large  business.  Not 
having  money  was  good  training  for 
me.  And  with  both  my  father  and  my 
grandfather  betng  entrepreneurs,  it 
was  natural  for  me  to  go  that  royte- 

Sore.  Tve  ma^  some  money,  more 
by  accident  than  on  purpose,  but  that 
ha^n'^  changed  my  frugal  habats.  All  of 
my  money  has  t>een  mvesied  m  provid* 
tng  jobs  for  people  as  I  spin  off  one  new 
company  alter  another.  Some  of  ihe 
people  have  done  well  with  my  money, 
others  have  wasted  ii.  -  and  ibem- 
selves  in  the  process. 

T?ie  huge  publishir^g  cor^^rrteraie  1 
sold  eight  years  ago  has  now  almost 
complelely  disinteg fated  None  of  the 
seven  magazines  has  prospered  in  re- 
Cent  years  and  all  but  two  failed.  My 
huge  software  firm  is  gone,  Even  the 
book  put^lishmg  bus^riess  is  gone. 

I  saw  all  ttiis  happening,  but  was  tin* 
abte  to  change  the  corporate  manage- 
ment  approach  which  was  at  the  hean 
of  the  failure  Ttie  CNrtober  Anaiog  has 
a  fascinating  article  on  what  went 
wrong  with  the  Hubble  telescope.  Too 
bad  i1  you  mi$sed  it.  The  author  pofnts 
out  thai  all  successful  scientific  en- 
deavors have  had  one  man  ramrod- 
ding  them  through.  The  Hubble  was  a 
group-managed  project.  .  and  thus 
became  a  horhbla.  expensive  disaster. 

The  Manhattan  Project  seemed  like 
a  group  effort,  bul  (here  was  one  man 
fanatically  following  every  detail .  ^  . 
Robert  Oppenheimer, 

Entrepreneurs  tend  to  succeed  be- 
cause they  put  their  whole  lives  into 
theif  work.  Groups  tend  to  tall .  Just  ask 
the  Russians. 

None  of  the  seven  magazines  and 
Other  businesses  I  sold  should  have 
faNed  None  would.  I'm  convinced,  if 
there  had  been  an  entrepreneur  run^ 
ning  tfiem  instead  of  accountants. 
Why.  it's  almost  enough  to  make  a  per- 
son think! 

Dan  Ouayfe  recently  attacked 
lawyers,  poiming  out  that  America  has 
70%  of  the  world's  lawyers  They'  re  an 
easy  (afgei  and  a  valid  one.  But  v^ 
need  lo  wrest  control  of  American  in- 
dustries from  the  accountants  as  well 
as  the  lawyers.  Accountants  shoiild  t»e 
there  lo  he^p  entrepreneurs  know  how 
they're  doing,  and  should  not  be  per- 
mttted  to  make  financial  decisions. 

Corporations  have  to  hie  tax  relorns 
an<l  this  means  a  horrendous  amount 
of  accounting  has  to  be  done  for  the 
government,  which  refuses  lo  pay  for 
[|.  These  tax  figures  are  almost  useless 
as  far  as  running  a  company  is  con- 
cerned. Entrepreneurs  need  to  deal 
with  cash  flow,  which  mdurJes  things 
such  as  accounts  receivable  and 
payable  aging. 

The  League,  Again 

Wrth  nocoders  comir>g  into  the  hob6y 
by  the  thousarvds.  there  oould  t>e  some 


opportunities  for  entrepreneurs  to 
provide  Tech-oriented  pmducts.  But 
don't  get  carrjed  away  quite  yet.  While 
our  growth  appears  to  be  about  100% 
ahead  of  last  year  at  this  time,  re~ 
member  that  we  still  only  have  about 
20%  of  the  growth  amateur  radio 
e^tperienced  for  18  years  after  WWII 
. .  until  the  ARRL  pulled  the  whole 
wofks.io  a  screeching  halt  in  1964, 
While  most  of  the  chaps  responsible 
for  nuking  the  hobby  are  now  dead, 
J'm  not  sure  we  shouldn't  remind 
ourselves  now  ar*d  then  of  what  dam- 
age  the  League  has  done  and  how  tittle 
it's  done  to  promote  hobby  growth. 
Sadly,  there  are  thousands  of  ama* 
teurs  who  truly  believe  the  self- promot- 
ing propaganda  they  put  out.  I've  never 
loved  or  hated  the  League.  Tve  just 
been  amused  by  those  who  do  tove  or 
hale  it.  That's  about  as  smart  as  kiving 
or  haling  the  Republican  or  Democrat- 
ic parties. 

Yes,  of  course  the  League  does 
good  things.  Always  has.  Unfortunate- 
ly, as  a  ham  editor  and  publisher  for  the 
last  40  years.  I've  l>een  prrvy  to  the 
inside  sicinny  on  what's  really  been  go^ 
ing  on,  something  few  hams  outside 
the  irrdustry  have  any  way  of  knowing. 
A  little  quiz:  How  much  do  you  krww 
aboul  the  Doyle  letters?  He  was  an 
ARRL  director  who  really  spitled  the 
beans.  They  were  busy  trying  to  cover 
up  that  mess  for  years. 

And  why  did  Herb  Hoover  resign  as 
president  of  the  ARRL?  And  how  was 
the  ARRL  involved  with  W2A0E's  sui- 
cide? How  d(d  a  sneaky  {and  probably 
illegal)  ARRL  deal  with  Hallicratters 
completely  ruin  the  ham  exhibit  at  the 
New  York  World's  Fair?  Tell  you 
what— if  you'll  get  off  your  butt  and 
elect  some  new  and  younger  directors, 
I  might  shut  up  about  the  ARRL. 

No,  I'm  not  mad  attire  League ^  Exas- 
perated perhaps,  when  I  see  the  things 
that  need  to  be  done  that  they're  not 
doing.  And  I  sympathize  with  David 
Sumner,  whose  hands  are  pretty  well 
tied  by  the  directors,  few  of  which  have 
much  business  experience  or  de- 
tectable foresight. 

I  was  just  listening  to  a  tape  of  an 
ARRL  president  giving  a  talk  to  a  ham 
dub  where  he  admitted  under  queSr- 
tionlng  that  the  published  boaid  min- 
utes in  QST  are  laundered.  Perhaps 
whitewashed  is  a  better  term.  Having 
gotten  years  of  eartuls  from  frustrated 
directors,  I  knew  this  was  true,  but  I'd 
heard  many  true-beHevers  angrily 
deny  that  any  such  skullduggery  was 
possible. 

When  I  asked  Budlong  W1BUD.  the 
ARRL  general  manager,  why  the 
League  was  fightir^  the  proposaJ  for 
RTTY  to  be  permitted  betow  2  meters, 
he  explained  thai  the  League  had  al- 
ways fought  any  rule-making  proposal 
not  suljmitted  by  them,  no  matter  how 
t}enefidal  to  the  hobt>y.  Otherwise  the 
League  might  hjse  controt.  I  can't  re- 
call when  the  League  has  deviated 
from  that  policy  in  tfte  SO-plus  years 
rve  been  a  memtjer.  Eithef  you  get 
your  rules  changed  through  the  League 
or  face  an  endless  ftght  with  them. 
Years  taler  Bob  Booth  W3PS,  their  at- 


torney, confirmed  that  this  policy  was 
still  basic. 

We  succeeded  in  getting  RTTY  on 
the  low  bands,  but  it  took  several  years 
of  fighting  the  League.  And  look  how 
long  it  took  to  get  a  no^ode  ticket! 

So,  following  in  my  father's  and 
grandfather's  fool  steps,  I've  been  an 
entrepreneur  most  of  my  life.  IVe  tried 
to  help  amateur  radio  grow  and  be 
more  fun,  No,  I  don't  take  it  very  seri- 
ousty.  But  then  I  don't  take  anything 
v^ry  seriously.  I  try  to  cati  a  spade  a 
spade  in  my  editoriats  and  talks  and 
eviGoyrage  hams  to  have  tun  and  keep 
our  hobby  clean.  On  that  measure  t 
guess  I  have  to  admit  to  bemg  a  failure. 
Oh.  I've  he<ped  with  the  fun.  but  our 
hobby  isn't  much  cleaner  than  it  was 
60  years  ago.  It  isn't  much  worse,  ei- 
ttier,  so  perhaps  that's  a  success^  con- 
sidering how  much  worse  aJmost  ev- 
erything else  in  the  worfd  seems  to 
have  turned. 

As  my  69th  birthday  passes,  f'm 
more  and  more  aware  of  my  mortality, 
with  so  many  of  the  Silent  Keys  much 
younger  than  me,  Tm  discouraged  that 
there  don't  seem  to  be  any  other  voices 
speaking  up  for  our  hobby,  The  pages 
of  79  and  Badio  f^un  are  wide  open  for 
inlelligenl,  creative  ideas  on  improving 
amateur  radio.  Hello,  anyone  aJive  out 
there? 

New  Use  for  CBt 

The  Scripps  Clinic  In  La  Jotia  has 
been  messing  around  with  27  MHz. 
Lord  knows  how  they  got  onto  this  one, 
bul  they've  been  sticking  27  MHz  radi- 
ators into  Iha  mouths  of  30  insomniacs 
for  2D  minutes  three  times  a  week. 
Another  30  got  no  RF  as  a  control. 
Wouldnl  you  know  that  the  insomni- 
acs went  to  sleep  52  minutes  faster 
than  (he  controls  and  slept  1.5  hours 
longer  I 

The  next  time  you  hear  some  old  fos- 
sil beefing  about  CB  you  can  point  out 
that  it  lias  at  least  one  sterling  virtue 
. . .  It  puts  people  to  sieep.  No  wonder, 
I  often  find  that  just  listening  to  CB  puts 
me  to  sleep. 

Now  I'd  like  to  know  what  power  lev- 
els they're  zapping  those  insomniacs 
with , ,  and  If  they've  thought  of  test- 
ing 27  MHz  against  30  MHz?  Who 
knows,  10m  may  tta  an  even  better 
sleep  inducer. 

Th^S  b(t  of  esotenca  was  reported  at 
the  annual  meeting  of  the  Bloe^ectro- 
magnetic  Society.  I'U  try  and  Tind  out 
more  about  this  for  you.  I  don't  have 
any  trouble  getting  to  sleep,  but  fuc^ 
ing  from  some  of  the  late  night  ORM, 
others  may. .  so  perhaps  a  10  meter 
loltipop  COutd  help  get  you  to  the  Land 
of  Hod. 

Are  You  Bo- ring? 

Even  packet  and  RTTY  contacts  can 
be  eKcruciattngly  boring  when  you  run 
into  a  ham  who  has  absolutely  nothing 
to  say.  A  recitation  of  the  equipment, 
weather  report,  arvd  signal  report  don't 
make  rnuch  of  a  QSO  When  that  tiap- 
pens  you  know  you're  up  against  still 
another  siOw-wHied  proof  that  they 
don't  give  inteiitgence  tests  along  with 
the  code  test. 


One  Of  the  things  I  partfcularly  en- 
joyed about  RTTY  back  some  40  years 
ago  was  the  ability  it  provided  me  to 
write  some  interesting  stories  and 
store  them  on  punched  tape.  I've  sug^ 
gested  doing  this  with  tape  cassettes, 
but  It  hasn't  caught  on.  Today  it's  sim- 
ple to  store  any  number  of  stones  on 
floppy  disks  and  download  them  onto 
packet  or  RTTY ...  if  you  ever  lake  the 
trouble  to  put  them  together, 

Have  I  ever  told  you  about  the  time 
wften  my  fasHhinkirtg  saved  my  sut>- 
marine  from  being  sunk?  Or  the  time 
when  I  came  that  close  to  berr>g  kilted 
by  the  Shifta  while  on  a  hunting  safan 
in  northern  Kenya?  Or  tfie  time  a  driink 
tried  to  stab  me  in  the  heart  WTlh  a 
hunting  knife?  Or  nrty  strange  ftrst  mrh 
tact  with  China?  Or  some  Of  my  hairy 
(tying  expenences  with  my  own  sea- 
plane? What  it  was  like  when  1  operat* 
ed  Irom  Swaziland  arKJ  Lesotho?  Or 
from  the  king's  palace  in  Jordan?  Or 
tf^  biggest  crook  I've  ever  met  in  ama' 
leur  radio? 

Td  love  to  have  these  recorded  and 
quickly  available  to  play,  but  even  OAT 
tapes  take  1 0  to  20  seconds  to  cue  yp. 
We  need  son^ething  faster,  so  t'm  look- 
ing forward  to  Sony's  new  mini  disc 
(MO)  technology,  where  I'll  be  able  to 
record  over  an  hour  of  stories  on  a  tiny 
disc  and  access  any  track  I  want  in  one 
or  two  seconds. 

Using  the  same  medium  Til  tie  able 
to  use  either  voice  or  an  ASCII  fiie  and 
dump  it  via  CW.  RTTY,  AMTOR  or 
packet.  I  don't  know  hgw  popular  MOs 
wilt  t>e  for  muSFC.  but  they  could  be  a 
tK>on  for  hams. 

Of  course  I'm  presuming  thai  you 
have  something  of  interest  10  talk 
about.  That  you've  seen  some  interest* 
ing  movies,  watched  some  interesting 
TV  shows  on  PBS^  read  some  interest- 
ing t}ooks. .  .etc.  Alas,  a  dismayingly 
large  percentage  of  the  public  doesn't 
or  can't  read.  Plus  they've  never  gone 
anywhere  or  done  anything. 

If  you'd  get  your  station  set  up  for  a 
combination  of  packet  and  slow-scan, 
you'd  be  able  to  set  up  whole  libraries 
of  short  slide  shows,  complete  with 
commentary,  all  accessible  via  a  menu 
by  the  chap  you're  m  contact  with. 
Then,  instead  of  pst  telling  you  about 
my  visit  to  the  Palace  of  Nebuchadnez- 
zar, a  few  miles  from  Baghdad.  I  could 
show  you  some  fascinating  pictures* 
loo. 

Or  perhaps  you^d  like  to  see  how 
they  bake  pit^  bread  in  Tehran  by  stick- 
ing the  loaves  to  the  sides  of  tgloo- 
shaped  ovens?  Probably  not,  eh?  Well , 
how  about  some  slides  of  sharks,  bar- 
racuda and  gorgeous  coral?  Or  tionfish 
in  the  Red  Sea?  Or  my  OXpedition  pic- 
tures from  Navassa  in  1958  or  1973? 
This  isn't  quite  practical  yet,  but  it 
could  tie  within  a  year  If  someone 
wouki  do  tfie  software. 

A  recent  letter  hom  Walt  AHeHU 
suggests  it's  about  time  for  some  con- 
centration on  developing  harn  soft- 
ware. We  need  some  macros  to  simpti* 
fy  log  keeping  and  combine  it  with  QSO 
files.  We  need  to  be  at>le  to  make  satel- 
lite or  Mrr  contacts  without  having  to 
shuttle  between  satellite  tracking,  ksq- 
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ging,  and  word  processing  programs 
.  , .  loading  and  unloading^  with  atlen- 
danl  waits  for  oyr  struggling  processor 
to  wade  tii  rough  the  lop-tYeavy  soft- 
ware. If  you'll  ^t  started  writmg  same 
software  we  can  publish,  we'll  even 
help  by  making  it  availati^e  both  on 
floppies  and  via  our  BBS. 

The  mofe  we  can  use  our  computers 
and  other  storage  systems  lo  enf^artce 
our  QSOs,  the  more  fun  amateur  radio 
will  be,  both  for  Lis  and  for  the  people 
we  gal  In  contact  with.  Let's  head  to- 
ward multi-media,  using  packet,  voice, 
computer  storage,  SSTV  and  so  on, 
gradually  getting  ourselves  Into  the 
1990s  m  technology.  And  let's  start 
seeing  some  articles  from  you  on  how 
to  do  it 

Whars  Been  Your  Conlribution? 

What  are  you  really  good  at?  Is  there 
anything  where  you're  a  local  expert? 
A  national  e^tpetl?  A  world  expert?  Any 
skill  or  field  where  you  stand  out?  Or 
are  you  satisfied  to  be  mediocre?  Are 
you  a  star  in  some  field. .  or  just  an 
anonymous  cypher? 

In  amateur  radio  each  special  inter- 
es!  has  Its  stars:  W3CUL  for  traffic  han- 
dling; W2QHH  for  certificate  hunting; 
W6AM  for  DXing;  W2BFD  for  RTTY; 
W6JK  for  antenna  designing;  W6KG 
tor  DXpeditioning;  WtFZJ  for  Moon* 
tKiuncing;  W2KPL  for  ATV, 

What  separates  the  stars  from  the 
mediocre?  Passion.  Passion  goads  itie 
star  into  wortcirtg  a  little  harder  arid  longer 
than  anyone  else  m  one  niche.  It's 
«irprising  how  Ifttle  esctra  effort  it  takes  to 


begin  to  stand  out  in  your  community 
...  in  your  company. .  in  your  dub 

1  got  fascmated  by  the  idea  of  digital 
communications  (RTTY)  t^ack  in  194S, 
By  1951  Td  gorten  ^q  red  up  wiih  the 
lack  of  aHTtmunicat>ons  in  (he  field  that 
I  started  a  newsletter. .  .Amateur  Ra- 
dk)  Frontiers ^  Soon  I  was  an  "expert'' 
and  was  asked  to  do  a  column  in  CQi  i 
started  giving  talks  to  ham  clubs  and 
wrote  Ihe  Jirst  RTTY  manual  My  RTTY 
column  led  lo  my  becoming  the  editor 
of  CQ. 

is  mediocrity  genetic  or  is  it  learned? 
When  there's  a  call  for  help  by  your 
ham  club,  are  you  right  up  front,  anx- 
ious to  do  something?  Ciub  presidents 
are  always  complaining  that  9€%  of 
the  work  for  I  he  club  is  done  by  1 0%  of 
the  members.  In  which  group  are  you? 

At  work . .  .whatever  kind  of  work 
you  do. .  .are  you  satisfied  to  be 
mediocre?  How  many  magazines  do 
you  subscribe  to  which  wiH  hetp  you 
learn  more  about  how  to  do  your  work? 
How  many  books  have  you  bought  in 
the  last  year  on  the  subject?  How  about 
adult  educational  courses  in  nearby 
schools?  How  about  professional  sym- 
posiums and  conferences?  II  you're 
not  taking  them,  should  you  at  least  be 
teaching  them? 

What  aspects  of  amateur  radio  are 
you  into?  Tried  packet  yet?  if  so,  have 
you  given  any  talks  to  your  club  on  the 
subject  to  tfy  and  get  other  club  mem- 
bers interested?  Ditto  satetlite  commu- 
nications, moon  bounce,  UHF  experi- 
ment ing.  ATV,  SSP/,  and  so  on  Of  are 
you  a  mediocre  ham  with  only  the  most 


vague  understanding  of  90%  of  what 
the  hobby  has  to  offer?  Are  you  merely 
a  rag-chewer,  satisfied  to  get  on  the  air 
and  miridtessly  repeat  the  same 
garbage  over  and  over  for  years? 

If  youVe  in  sales,  could  you  get  up  in 
front  at  a  sales  meeting  and  leach  a 
group  Of  salesmen  about  selling?  If 
you're  a  managar,  are  you  up  to  teach- 
ing a  management  group  atjout  man- 
aging? Or  have  you  t>een  getting  by 
without  really  knowing  much  about 
your  craft. .  .without  reading  about  It 
daily,  ,   without  trying  to  learn  more? 

There's  a  big  difference  between 
getting  very  good  at  something  and  be- 
coming a  true  expert.  My  rule  of  thumb 
has  beer^  to  work  at  a  new  skill  or  inter- 
est untvl  I'm  in  the  lop  ICHti  oi  a  group  of 
peofjie  involved  with  that  interest.  After 
that*  the  amount  of  time  it  takes  to  get 
better  at  it  starts  to  escalate  k>garithmJ- 
cally  and  you're  headed  toward  being  a 
one-anteresi  person. 

Let's  say  you  decide  for  some  weifd 
reason  to  gel  good  at  working  DX. 
You'll  find  there  are  few  guidelines  in 
the  ham  magazines  about  this.  £ven 
the  DX  bulletins  don't  cover  the  sub- 
feet.  They're  almost  100%  involved 
with  lists  of  rare  DX  stations,  their  QSL 
managers,  times  and  frequencies* 

Okay,  how  good  do  you  want  to  be? 
Some  hams  are  so  totally  involved  with 
working  OX  that  they  are  monomania* 
cal  on  the  subject.  A  rare  DX  station  will 
keep  them  home  from  worH. .  .even 
from  ttwir  son's  graduation.  Td  sug- 
gest senirtg  a  gcml  of  300  out  of  the  400 
possible  countries.  That'll  put  you  well 


up  in  the  10%  stratosphere  in  most  DX 
dubs. 

tr  you  Ve  going  to  work  300  countries 
you're  going  to  need  timov  good  equip- 
ment and  a  lot  of  expertise.  You  can 
make  up  for  any  shortcomings  in  one 
departmeni  by  spending  more  time  in 
another,  Howie  W2QHH  got  to  the  top 
ol  the  certificate-huntiog  pile  more  by 
dedication  to  his  pursurt  than  by  having 
a  big  signal.  But  a  big  signal  wiil  sure 
cut  down  on  the  time  it  takes.  And  it's 
more  fun  with  a  big  signal 

It  doesn't  take  much  power  to  get 
through  on  a  clear  channel,  so  why  the 
kilo^^att  and  the  beam?  That's  to  clear 
the  channel.  You  can't  get  to  be  a  su- 
perb photographer  with  a  Brownie.  So 
figure  on  spending  some  money  on 
your  interest,  whatever  ft  is.  Get  good 
equipmenL  If  youVe  into  mus^,  get  a 
damned  good  hi-fi  systeni.  If  you're  go* 
ing  to  radc  up  a  DX  score,  put  up  a 
90od,  high  tower,  crown  il  with  a  single- 
band  tieam,  add  a  kilowatt  amplifier^ 
and  you're  ready  to  start  clearing  your 
frequency. .  to  jump  into  the  pile-ups 
and  come  out  with  the  pnze  while 
you're  still  smiling. 

Your  big  signal  is  fine.  That's  like 
having  a  Weatherby  for  hunting 
(Weatherby  was  a  ham,  by  the  way). 
You  still  have  to  know  where  to  hunt 
and  how  to  lm6  that  elusive  prey.  This 
means  getting  DX  bulletins.  Il  means 
checking  Into  the  DX  nets.  It  means  a  2 
meter  nnk  with  other  OXers.  it  means 
getting  damned  good  at  winning  DX 
contests,  for  thai  $  when  some  of  the 
really  rare  spots  are  activated.  That's 
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YOU'LL  KNOW 
THEY'RE  LEARNING 

Carole  Perry  s  (Oayion  1 987  Ham  of  The  Year) 
'Introduction  To  Amateur  Radio"  package  allows 
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when  your  big  signal  will  pay  off. 

You  still  have  to  learn  operating 
tricks.  Hdw  to  tail-end  without  aggra- 
vating the  DX  op.  How  to  get  your  call 
across  fast.  How  best  to  come  out  en 
top  ot  the  piles.  How  to  find  the  rare 
ones.  How  best  to  deal  with  lis!  opera- 
tions, 

Sufa,  I've  worked  something  over 
350  countries,  .and  I  did  it  without 
losing  my  perspective  without  t>e- 
coming  a  DX  addict ^  tf  you've  got  a 
good  signal  you  shoutd  be  able  to  work 
a  hufKlred  countries  in  on«  DX  contesi 
weekerjd  on  20m  SSB.  I  did.  Two  hurK 
dred  took  me  a  month.  Thre^  hundred 
a  year.  Frorn  there  on  I  stopped  bemg 
sefious  about  it  and  caught  the  rest  by 
accident. 

I  went  about  learning  to  be  a  compe- 
Litk>n  dfiver  ttie  same  way.  I  got  a  good 
car  (Porsche),  took  iessons  from  some 
top  racing  drrvers,  anii  practiced  on 
some  top  race  tracks. 

Same  with  rallying.  I  got  the  best  rn 
equipment,  drove  for  some  lop  navlga* 
tors  to  learn,  then  developed  my  own 
rallying  system  and  then  started  teach- 
ing it  to  other  navigators.  The  next 
thing  f  knew  I  was  importing  special 
waich#s  and  computers  tor  ral lying 
and  advertising  them  in  the  car  maga- 
zines. I  developed  my  own  special  ta- 
bles for  navigators  and  those  using  my 
system  were  usually  the  winners. 

Once  you're  over  300  countries  it's 
time  to  ease  off  and  start  using  your  big 
signal  for  less  predatory  purposes.  It 
doesn't  hurt  to  have  that  signal  for 
flTTY  or  packet^  Or  you  might  gel  in- 


volved  with  contests  and  start  coil  act- 
ing awards.  Once  you  get  good  at  con- 
testing, it's  fun.  Oh,  it's  a  real  bummer 
for  the  hams  who  just  want  to  rag- 
chew,  but  corttests  only  come  on  about 
50  weekends  of  the  year,  so  don't  pay 
any  atternion  to  those  milksops.  Ignore 
them.  Crush  their  pitiful  bleats  with 
your  Big  Signal. 

Once  you  get  used  to  no  longer  be* 
ing  mediocre  you'll  find  yourself  gel- 
ting  elected  president  of  your  ham 
club  .Of  any  other  club  you  join.  And 
that's  fun.  too-  It's  a  challenge.  Now 
you're  in  show  business.  And  once 
you're  more  than  mediocre  you're  go- 
ing to  be  a  lot  nrore  interesting  to  talk  to 
on  the  air.  You  Ye  goting  to  have  inter- 
esting things  to  say.  You're  not  going 
to  be  stuck  way  down  there  in  that  sorry 
njt  of  reating  your  name  (oops,  pardon 
me.  handle),  fig,  antenna,  weather, 
and  over  to  you. 

40  Years? 

Yep,  I  s^ded  publishing  my  first  ham 
magazine  40  years  ago„  in  June  1951 
. .  complete  with  tong  editorials,  I  did 
it  because  I  couldn't  get  anyone  e^se  to 
do  ti ,    .  and  it  needed  to  be  done. 

In  1936  I  was  just  another  fal  14- 
year-old  teenager.  Then  an  anget  .  .or 
perhaps  a  devil,  depending  on  your 
perspective,  .  stepped  in.  My  boy- 
hood chum.  Alfred  Lake  (Alfie},  and 
I  were  in  church  (Dutch  Reformed)  one 
Sunday  when  a  chap  came  In  carrying 
a  big  carton  of  radio  parts.  Rather 
than  throw  them  away  he  gave  'em 
to  Alfie.  Alfie  took  one  look  and  asked 


if  I  was  interested.  Sural 

We  read  about  angels  coming  or  be- 
ing sent  down  by  God  to  do  good 
things.  But  the  Devil  himseif  seems  to 
get  involved  with  the  bad  things.  I 
guess  he  doesn't  have  as  big  a  staff 

.  or  maybe  as  much  to  do.  Yet,  when 
you  consider  the  number  of  bad  thrngs 
happening  compared  to  the  good.  El 
Diablo  must  run  a  very  tight  ship.  I 
don't  bet*eve  for  a  minute  that  govern- 
ment employees  go  to  heaven,  but  God 
must  be  using  a  similar  management 
system. 

Anyway,  the  box  of  radio  parts  got 
me  to  checking  my  Popuimr  Mechanics 
back  issues.  I  found  an  article  on  build- 
ing a  cigar-box  radio  which  usod  my 
parts  and  put  it  together.  Then  either 
one  of  the  best  or  tfie  worsi  things  of  my 
tife  happened. .  .it  woj^ked!  1  was 
hooked. 

My  high  school  (Erasmus,  m  Brook- 
lyn) had  a  radio  club  (W2ANU),  which  I 
joined-  Naturally  i  started  studying  for 
my  ham  trckel,  .  .and  eventually  be- 
came waNSD. 

Cut  to  1948,  After  four  years  in  col- 
lege and  another  four  in  ihe  Navy 
{WWIIJ,  I  was  working  as  Chief  camera- 
man for  WPIX-TV,  the  Oaity  News  sta- 
lion  in  New  York.  I  set  my  2m  ham 
station  up  on  the  37th  ftoor,  complete 
with  a  16-el6ment  beam  on  the  roof. 
Big  stuff  in  those  days. 

But  hey,  what  was  that  weird  beedle- 
beedling  up  on  147.96?  Turned  out  to 
be  John  Williams  W2BFD  and  a  bunch 
of  other  RTTYers  talking  wtlh  each  oth- 
er. Hmmm,  Teletype,  eh?  It  didn't  take 


long  before  Td  built  my  first  RTTY  unit 
and  was  pecking  away  on  a  Modei  12. 

There  was  quite  a  crowd  on  the 
channel  ail  with  automatic  start  and 
stop  RTTY  s^tems  so  they'd  work  just 
fine  unattended.  We  had  clocks  on  'em 
which  allowed  us  to  selectively  call  any 
individual  at  so  many  minutes  after  the 
hour.  If  we  turned  on  his  machine  dur- 
ing the  one  minute  interval  we  could 
hotd  it  on  and  leave  messages.  Several 
of  us  even  built  in  a  system  to  get  an 
answer-back  acknowledgement  that 
the  messages  had  been  received.  Not 
bad  for  over  40  years  ago.  eh? 

I  was  having  so  much  fun  thai  1 
wanted  others  to  find  out  about  it  so 
they  could  have  fun  loo.  I  tried  to  gel 
John  to  start  a  newsletter,  but  the  t>est 
he'd  do  was  send  out  bulletins  on 
RTTY.  WelL  that  wasn't  going  to  help 
attract  newcomers!  We  needed  an 
RTTY  newsletter. 

in  1951  r  got  a  job  ais  a  TV  dfrector  at 
WXEL  in  ClevelarKJ  and,  wow.  there 
was  a  mimeograph  machine.  Within 
days  I  had  the  first  issue  of  a  Teletype 
bulletin  in  the  maii  to  everyone  I  knew 
who  was  involved  w^h  this  obscure 
hobby.  I  called  il  Amateur  Radio  fron- 
ti0fS  and  published  it  monthly  untU  I 
took  over  as  editor  of  CO. 

My  newsietter  soon  got  me  a  RTTY 
column  in  CO.  and  that  led  to  me  be- 
coming the  editor  in  January  1955. 
Then,  when  I  got  fired  in  January  I960. 
I  decided  to  stick  with  publishing.  The 
first  Issue  of  73  came  out  in  October 
1960. 
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Ti§  the  Season  to  Give  and  Receive. 

We  would  love  to  send  you  an  authentic,  original,  one  of  a  kind, 

beautifully  styled,  barely  tailored,  ''73  AMATEUR  RADIO 

TODAY''  T-shirt,  All  you  have  to  do  is  send  us  $19.97  and  sign  up 

any  one  of  your  ham  friends  for  a  year  subscription  to  73  Amateur 

Radio  Today.  So  pick  a  buddy ,  family  member  or  yourself  (or  all  of  'em) 

and  give  them  a  great  holiday  gift,  and  we  will  send  you  a  great  T-shirt 

for  each  paid  order. 

These  Ts  will  be  the  talk  of  the  Hamfests.  They  are  black  with  white 
lettering  with  the  **7i  AMATEUR  RADIO  TODAY''  logo  on  the  front 
and  the  world  famous  ''HAM  IT  UP!"  on  the  back.  Remember  it's 

1     better  to  give  than  receive,  but  it  ain't 

bad  to  give  and  receive.  And  the  only 
way  you  can  receive  the  T  is  to  give  a 
subscription. 
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Zip 


S©nd  ma  th6  T-shid  in  srz©  __  SmaH    MetJiuin 

2A)(P«  2AX02 


^  La  rge    _  X-Large 

ZAXnO  ZAXSS 


Call 


MyAddr^s.^ 


Staie 


nPayment  enclosed     Bill  me  i   Charge  my:         MC 


Zip 
VISA 


AMEX 


cPt" 


NavnstiAd  rate  $35  40  C^nadidn  orders  add  Sf  ptu?  Si. 40  GST.  Olhef  roraign  E^il^fm  add  119    ■ 
I  surface.  $42  airman,  please  allow  6  weeits  tor  tir^t  ^ssu&.  I 


k^^ 


Send  this  coupon  or  reasonable  fac^nrile  to: 

73  AM  A  TEUR  RADIO  TODA  Y 

PC  Box  50330 
Boulder,  CO  80321-0330. 

Or  call  1-800-289-0388. 


(In  Colorado  call  303-447-9330.) 
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PktGOLD  MultiMode 

PK232.  PK88  Owners  !l 

1        Your  upgrade  is  here. 


Features:  D  tract  Mai  (drop  support,  Binary 
File  transfefs,  Confarence  bridge.  Cor>tinuou5 
monitoring  ei/en  white  connected,  DOS  siiell, 
AdvanceuScroii  back,  Cyland  paste  editor,  and 
more.  Simply  the  best  progranr^  tor  PK88/PK232, 
Online  command/'-^-  — -.,.__^ .  .         ^ .    . , , . ^ 

■     -#-  NetView 


4  TNC  Status  rnfo 


] 


^  h-  «  I  .  h  ■ 


...^.  #iCstat 


+  Function  Key  Line 


and  mode  lielp. 

AMTOR: 

PK232    owners. 

Amtor  has  never 

been  so  easy  lo 

use.   On  screen 

you  see  whether 

you  are  sender  or 

receiver.  RQ  or  traffic,  FEC.  SELFEC,  ARQHslen, 

etc.  If  you  have  a  PK68,  and  upgrade  to  the 

PK232,  you'll  find  AMTOR  operation  as  easy  as 

Packet  using  our  "quick  connects"  system  and 

other  operalmg   tools.  The  best  program  for 

Baudot,  Morse.  Naviex,  TDM.  Ascii  and  SLAM, 

the  AEA  Signal  Analysis  mode. 

Read  the  AEA  advertisement  -*  Many 

superiof  prograrns  have  been  written  for  Host 
Mode'  Know  what  program  they're  tafkina 
about?   If  you  gue$se4  PfetGOLD,  you>e  rightf 

Ordering:    Price:  $59.95  (CA  add  Tax)  plus 
$5  S&H.    fnterFlex  Systems  Design  Corp  . 
P.O.  Bqx  641  S,  Laguna  Niguel,  CA  92607-6418 
(7t4>  496-0639  VISA  MasterCard  welcome. 
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Factory  Authorized  Dealer  &  Service  For 

KENWOOD 

YAESU 

ICOIM 


Can  Us  For 
GreM  Prices  &  Great  Service 


TOLL  FREE  ORDER  LINE    1-800344-3144 

ConlirHinMi  U  S  &  Tviii 


KE:DMM,fhC 


nisfi^^RM 


CHNTHR 


SAILS  AMATEUR  RADIO  ^li^lJLt 


S73a  MQfitid        Si  n  AnlaniQ,  T)(  7023^        (^  t2)  CflO^1 1 Q 


Get  Mugged 

Personalize  a  ceramic  mug  with: 

Your  Name  and  Callsign 

A  Photograph 

A  Signature 

A  Message 

A  Logo 

These  ceramic  mugs  are 
premium  white,  1 1  02,» 
dishwasher  safe  and  FDA  tested 
for  your  safety- 
Si  27o6""i50  S/H 

AZ  Residents  add  5%  Sales  Tax 
Allow  2  weeks  for  delivery 

EZ  Ventures 

(ElioAVBTESO) 
2001  W.  Wetmore  Road  Tucson,  AZ  85705 

(602)888-6675 
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Natural  Voice  Playback  Board 


«    Reptfltcr  Identfflen 

■  5;U«' Alarms 

■  VVedlher  Slallianii 

Anniiuni'Cfnirnr** 


Oat  a  Voice  '  DV-64 

Add  n.  RKCfmied  Natufiit  Voice  to  yiiur  system  ur  ecliivpmenL 
Voice  vociihuliiHes  or  multipte  phra.(;c^  up  to  I  minute  In  ^ 
N;itural  Voice  isjiavcU  in  N'ort-Vol^iifli!  E-Prom  mernrtry.flf 

|Tinver  J*  remitveO  (he  record ingjt will  nui  bcltjst}.  We'll  reCi>rd 
your  me&saj^ejis)  in  a  male  or  femuEe  vnJcc-  ur-yuu  mm  reaird 
thelibriiry  by  iisingthecjplionulSDS-  HinftdevciopiiicnE  biHkrtJ 
on  yn  IBM  or  compaliblc  computer, 

F;irnll(?1  TnpuL  Wurd  So  let]  L  S  ohm  Audio  output 

500  ma  Ke>'linc  Output  £00  uhm  Audio  nut  put 

^%  Kb  sampling  rate  +9v  lo  +  I4v  Supply 

MultipkMndL-*^  5ii:e  :  <4<m' ni  ^.25" 

30  s«  '  M)  minute  Timers  Cvnnutlurii  Includtd 

Price  S  Ib^J.OO  Single  Qiy  (prourammcd') 

Palotnar  TelernuK  Inc, 

30IJ  linitrpri<*eSi.  Suiic  I. 

i6m  746-7998 
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800— 666-0908 

Pricing  and  orders  onJy 


o 


SU    ICOM   ALfNCO  Sa  STANDARD 
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AEA,  CUSHCRAFT.  KANTRONICS,  ASTRON,  DIAMOND,  Etc. 

FACTORY  AUTHORIZED  DEALER— LOW  DISCOUNT  PRICES 

FULL  LINE  OF  ACCESSORIES— MONTHLY  SPECIALS 

LENTINI  COMMUNICATIONS 

21  Garfield  St,  Newington,  CT  06111 

New  equipment  pricing  and  orders  1-800-666-0908  Out  of  State. 
Tech  questions,  used  gear,  info  203-666-6227.  Fax:  203-667-3561. 
Hours:  Mon-Fri.  1 0-6.    Sat.  1 0-^  WE  SHIP  UPS 

C.0.D.5 
WELCOME 


^M 


DAN  KBeXC— KIBBY  KAiZTS^lOUiS  KAilPM 
RON  NftKMR-^ENISE  YL~MAUNE  XYL-MIKE  SW* 


1-800-426-2891 


FT*tOOOD  Deluxe  HF  w^ctpticins 

FT'IOOO  Deluxe 

rr.7B7GXGet 

FT- 757  GX  II 

FT-747i 

FL- 

FT- 

FR 

FT^ 

FT- 

FT- 

FT-41 

FT- 

FT2J 

FT  712 

FT-i70  2f 

rr-<1lE2l 

FT  ST  1  70CiW  F» 

FT-26f^  2M  FM  2W 

FT'76R  70CM  FM  2W  HH 


LIST 

339^.00 
OQ 


OO 
410.00 
3^.00 
359-00 


Cans 

Callt 
CaltS 
CaKS 
CaMS 
C^S 
Caif 
CaMS 

Cans 

Calls 
CaJtf 
CailS 
Cans 
Calls 
Calls 
Calls 
CaifS 

Cans 

CaMS 
Calls 


!C  7S1  D«Ju)(e  HFw/scope 

IC765G©n,  Cv( 

JC-735  Gen.  Ci 

IC'725Gi9r 

IC-726 

IC^ 

ic-a7i, 

\027l 
lC-471 
IC2^ 

ic- 

IC- 

lC-23 

iCWi 

IC-^ 

IC-2SA" 

IC-5SA  2M^ 

IC-3SAT  220MHz  Wl 

IC.4SAT  d40M Hz  w/TTI 

IC-4GAT  440  MHz  w/TTHH 


LIST 
6149  00 
2692.00 
1149,00 
00 


Galls 
Call  S 
Call$ 
CaH$ 
Call$ 
Gall  $ 
Catl$ 
Call$ 
Call$ 
Call  $ 
Call  $ 
CallS 
Calls 
Calls 
C^llS 
Calls 
Calls 
Call  S 
CaltS 
Calls 
Call  S 


XMWM0 


Gushcraft 


COfiPOAATlON 


KLM/Mirage 
Lak€view 


AEA 

Astro  n 
Bencher 
Suttemut 
Cushcraft 
Daiwa 
Hustler 
Kantronlcs 
Plus  more  .  .  -  TJianksf Of  your  support 


MFJ 

R.F.  Cor>cept» 

Sony 

Vtbroptex 


1  -800-426-2891 
lETRO:     (612)  786-^4475 

2663  County  Rd.  I 
Mounds  VJew^  MN  55112 

Super  Minnesota  Watts  1  -BOO-279-1 503 
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Continued  from  page  79 
It  was  that  confounded  box  of  old 

radio  parts  that  started  it  alt.  When 
friends  tour\6  \  was  interested  in  radio 
they  started  dumping  old  radtos  on 
rtie.  I  had  a  bad  taking  ihem  apart 
and  saving  xhe  parts.  If  Td  only  krK>wn 
tfiai  putting  'em  up  in  Ihe  attic  for  50 
years  would  turn  them  into  solid 
gold.  ^  J  But  then.  Td  have  done  a  lot 
belief  job  of  saving  my  Big-LitUe 
books,  my  baseball  cards  and  old  mar- 
bles too^  Heck.  I  ooukt  launch  several 
more  magazines  just  by  selling  all  Ibat 
old  junk. 

One  legacy  of  my  many  years  spent 
at  Ihe  workbench  building  things  is  a 
hwisted  pelvis.  I  tended  to  stand  on  my 
right  foo»  and  this  eventually  gave  me  a 
slight  permanent  twist  and  a  resulting 
weak  back.  I  suppose  il  was  a  reason- 
able trade-off,  because  I  had  a  wonder- 
ful lime  building  rigs^  receivers,  audio 
amplifiers.  RTTY,  SSB.  ^Mf  gear  and 
soon. 

Paris?  Did  I  have  parts?  1  had  tons  of 
'em.  It  took  two  moving  van  toads  to  get 
*em  to  New  Hampshire  when  I  moved 
up  from  Brooklyn  in  1962.  I  had  thou^ 
sands  of  tubes,  cabinets  full  of  resrs- 
tors,  capacilors,  switches,  relays. 
sodcels.  confieclors.  When  I  needed 
somethmg  Id  get  a  dozen  or  SO.  just  to 
be  sure  I  didr^'t  just  have  switches  or 
connectors.  I  had  33Hdrawer  cabinets 
of  switches  and  connectors- 

I  saw  tt^e  beginning  of  the  end  when 
transistors  an4  iCs  appeared,  so  I  held 
3  couple  of  mammoth  auctions  and 
dumped  everything  at  cents  on  the  dol- 
lar, more  interested  in  finding  good 
homes  for  my  parts  than  getting  money 
for  them  You  don't  sell  things  you  love 
for  money.  I  still  remember  every  one 
of  those  parts.  .  the  Sangamo  trans- 
mitting capacitors,  the  vacuum  capaci- 
tors, those  cute  little  454  acorn  and 
&001  peanut  lubes,  remember  nuvls- 

lors?  How  about  those  815s?  a26s 

two  807s  in  one  envelope?  One  rig  had 
203ZS,  another  813s,  My  2m  kW  had 
CX'1258, 

Oh,  there  are  plenty  of  thmgs  to  buHd 
thaee days,  but  not  rigs.  Home  building 
can 'I  begin  io  compete  with  the  econ- 
omies of  scale  of  commerdal  manufac- 
turirvg.  Individual  hams  have  a  hard 
time  out^des^gning  whole  tabs  of  er^i- 
neers  and  technicians  at  ICOM.  Ker^- 
wood  and  Yaesu. 

With  parts  so  hard  to  find  it's  easier 
to  turn  to  Ramsey  and  other  kit  suppli- 
ers and  let  them  shop  Asia  for  us. 

My  first  job  after  college  was  as  a 
radio  announcer/engineer ^  That  was 
fun,  but  it  didn't  seem  to  have  much  of 
a  future.  I  fett  the  same  after  trying 
television  for  three  years.  Out  my  basic 
need  was  to  get  people  lo  share  the 
things  i  enjoyed,  so  publishing  seemed 
like  a  good  medium  for  me. 

I've  been  at  it  ever  since,  encourag- 
ing kids  to  get  into  ham  radio.  ,  .  trying 
to  gel  hams  lo  find  out  how  much  fun 
RTTY.  SSTV,  packet,  10  GHz,  DXing. 
DXpeditEoning,  moonbounce.  OSCAR 
and  so  on  can  be.  Yes,  I  m  a  nag. 

When  repeaters  came  along  1  drove 
tens  of  thousands  of  readers  crazy 
pushing  ihem  to  try  2  meter  FM  and 
repeaters.  I  did  the  same  with  SSB 


when  that  first  came  along.  And  com- 
puters too.  I  not  only  badgered  my  ham 
readers  to  try  computers,  I  started  one 
computer  magazine  after  another,  dhv^ 
ing  over  a  million  readers  to  learn  more 
about  'em  and  have  fun.  I  published 
dozens  of  books  and  hundreds  of  soft- 
ware packages. 

Now  I'm  sharing  my  iove  ol  musk: 
with  my  Music  &  Audio  Reviews  maga^ 
zine.  urging  ttiem  lo  just  dammit  listen 
to  ragtime,  bluegrass,  marches,  folk, 
and  a  wide  variety  of  ettinic  music. 
And.  as  usual,  I'm  succeeding. 

At  69  t  have  what,  maybe  10  years 
more  to  go  at  best?  Well,  that's  10 
years  to  help  people  have  fun.  And 
since  on  a  of  the  least  fun  things  is  to  be 
poor,  I  also  push  anyone  who'll  read  or 
listen  to  get  off  their  butts  and  start 
making  money.  It's  out  there  by  the 
carload,  just  waiting  for  anyone  with 
the  guts  to  go  after  it. ,  and  that's  fun 
too.  It's  exciting! 

Making  money  doesn't  take  brains 
or  even  a  college  degree,  all  it  takes  is 
working  in  a  direction  which  has  good 
odds  for  3  payoff.  .  .and  working  hard- 
er than  most  other  people.  At  &9  Vm 
taking  it  easy.  Heck.  I  seldom  work 
more  than  half  a  day  any  more.  Twelve 
hours.  I  can't  let  work  eat  into  my  ham- 
ming time,  right?  Hmmm.  as  the  pub- 
lisher of  73.  perhaps  I  should  count 
hamming  as  work,  f^,  that  would  p4jt 
me  on  overtime. 

Beating  The  Bushes 

Vm  heartened  by  the  growing  num- 
t>er  of  dubs  which  are  actively  frying 
to  recruit  new  hams,  particularly 
youngsters.  My  apo fogies  for  being 
such  a  nag  atiout  getting  more  hams. 
r\\  be  even  more  heartened  if  (a)  you 
start  sending  me  some  photographs  of 
your  newly  iicensed  youngsters  and  (b) 
you  increase  yottr  efforts, 

If  your  club  would  like  to  start  Novice 
or  no-code  Tech  classes,  but  you  don't 
know  how  to  gel  'em  out  of  the  wood> 
work,  I  can  give  you  some  hints.  Like 
hint  #1  is  lo  make  sure  you  have  inter- 
esting meetings  so  that  when  you  get 
newcomers  to  come  they  wonl  be 
lurned  otf  f^orever  attout  our  hobby. 

Whiie  I  hfiow  it's  possible  that  an  old- 
timer  could  actually  force  himself  to 
be  nice  to  a  youngster  and  manage  at 
least  a  strained  grin  for  a  few  moments, 
you  might  do  better  to  retire  your  fo* 
gies  to  the  back  row  and  get  someorw 
with  life  left  tn  *em  to  front  for  the  dub. 
YOM  Old  fogies  can  get  mad  at  me  if 
you  like,  since  rm  probably  older  than 
you. 

Okay,  now  how  do  you  drum  up 
Ihose  newcomers?  Well  there  are 
two  ways  to  go  about  it,  so  do  both  of 
them.  You  can  go  hunting  tor  them  in 
the  most  likely  places.  .  .on  CB  and 
in  schools.  It  won't  hurt  to  see  if  some 
members  have  kids  who  haven't  yet 
been  turned  into  fanatical  ham 
haters, 

I'd  get  a  team  of  two  or  three  club 
members  to  scout  the  CB  channeis. 
looking  for  fresh  biood.  If  you  gel  to  'em 
before  they  get  disgusted  and  quit, 
you'll  have  a  chance ^  Invite  them  10  a 
dub  meeting.  And  when  they  come ,  for 


heavens  sakes  say  he!lo  to  Ihem,  Talk 
to  them.  Get  your  members  to  come 
out  of  their  huddle  over  at  the  side  of 
the  room  and  be  gracious  hosts. 
Jeeze,  do  )  have  to  explain  the  funda- 
mentals of  good  manners?  Judging 
from  many  of  the  dubs  I've  visited,  yes, 
I  do. 

I  gave  a  talk  about  amateur  radio  to 
the  fifth  graders  in  ihe  k>cal  school. 
They  starred  a  ham  club  and  I'm  still 
getting  letters  of  appreciation  from  the 
kids.  I  wrote  about  that  and  asked  if 
anyone  had  a  spare  rig  for  (he  dub.  No 
one  wrote.  Tsk.  H  you  won't  even  part 
with  a  rig  you're  no  longer  using,  at 
least  put  in  your  will  to  have  your  widow 
send  one  of  your  rigs  to  help  out  the 
kids. 

If  I  can  do  it,  so  can  you.  So  get  in 
touch  with  your  local  schools  and  ask 
the  principals  if  you  can  talk  to  the  fifth 
or  sixth  graders  about  amateur  radio. 
Mention  that  kids  need  to  learn  about 
technology,  .and  they'll  learn  best  if 
they  are  enthusiastic  about  it. 

Yes,  \  know,  that's  old  ground  Sure, 
but  the  fact  Is  you  haven't  done  it  yet, 
so  I  need  lo  remind  you.  When  it  comes 
to  things  you  should  be  doing,  but 
which  take  a  little  initiative,  I  have  to 
nag  the  heck  out  of  you.  Now  get  mov^ 
ir*gl  Heck,  if  I  car>  find  the  lime,  so  can 
you,  YouVe  no!  busier  than  I  am. 

Publicity 

One  of  ^e  easiest  things  you  can  do 
IS  start  gettirig  people  acquainted  mth 
amateur  radkD  by  getting  it  mentiorved 
in  your  local  papers .  .  .  and  on  the  ra^ 
dio.  If  you  know  how  to  do  this,  it's 
simple.  If  you  don't,  you're  in  for  a  lot  of 
frustration. 

First,  you  need  lo  have  some  sort  of 
flimsy  excuse  for  sending  out  a  "re- 
lease." This  can  be  when  a  member  of 
the  club  makes  DXCC.  WAS,  wins  a 
contest,  when  the  club  does  Field  Day, 
hasa  picnic^  auction,  hamfest,  or  other 
event,  graduates  some  new  licensees, 
holds  a  transmitter  hunt,  provides  com^ 
munications  for  a  race,  rally,  walka- 
thon.  has  a  celebrity  speaker  (like  an 
astronaut. .  no,  Tm  not  a  celebrity 
. ,  ,of  course  I  could  immolate  myself 
on  the  Iront  lawn  of  the  White  House  in 
protest  over  the  loss  of  40%  of  220  and 
become  a  cetotMlty.  bul  who  needs  a 
talk  from  a  roast  ham?}. 

Do  some  brainstorming  for  possible 
news  items.  How  at>out  a  dub  member 
making  a  10,000  mile  ORP  contact 
with  a  hg  he  can  fK>ld  in  the  palm  of  his 
hand?  Or  maybe  someone  has  made 
DXCC  over  a  weekend?  Or  WAS  in  one 
night?  Or  WAC  in  10  minutes?  How 
about  some  contacts  with  hams  in  the 
USSR?  Or  the  f^ideasi? 

Did  I  ever  teir  you  about  the  hme  I 
worked  W7IMW/C7  in  Tiensin,  China? 
He  was  running  1/1  Olh  watt  to  a  signal 
generator  and  a  longwire  on  10  metersi 
Tell  me  about  OR  P.  And  yeSi  I  worked 
a  hundred  countries  on  a  weekend, 
worked  ail  states  one  nighty  and  made 
WAC  in  ten  minutes  one  morning  on  20 
meters.  No,  1  didn't  call  the  newspa- 
pers . .  .  but  I  should  havel 

It's  unlikely  the  paper  wfll  send  out  a 
reporter  or  photographer,  so  you'll 


want  to  get  a  dub  member  to  take  the 
pictures.  .  black  and  while,  not  color, 
for  most  papers.  Coksr  pictures  don't 
do  well  in  black  and  white. 

Perhaps  Vm  presuming  too  much  if  I 
suggest  that  you  may  have  someone  in 
the  dub  who  can  whte^  Many  of  l]>e 
letters  I  get  are  on  spiral  noiebook  pa- 
per, written  in  something  between  hi* 
efogjyphics  and  Sansknt  The  easier  a 
release  is  for  an  editor  to  use,  the  rnore 
likely  tt  is  to  get  published.  I  hope  that's 
not  a  revelation. 

This  rrteans  you  appoint  a  literate 
dub  member  to  write  the  release.  Print 
it  out  double-spaced,  keeping  it  con- 
cise and  to  the  point.  Include  the  floppy 
disk  so  the  editor  won't  have  to  re-key- 
board it.  The  less  editing  it  needs,  the 
more  likely  it  is  to  see  print.  Teli  the 
story  simply  and  cleahy.  Leave  out  the 
ham  lingo.  Try  to  work  in  how  much  lun 
everyone  had  at  whatever  you're  writ- 
ing about  and  give  a  contact  name  and 
phone  number,  tKJth  tor  Ihe  editor  and 
for  any  readers  wanting  information 
about  club  meetings* 

Once  you  have  your  release  ready 
to  go,  complete  with  some  photos 
(each  with  a  caption  taped  to  the 
back , , .  do  not  use  a  ball  pen),  it*s  time 
to  cafl  the  editor  and  tell  him  you're 
sending  a  release ^  Tell  him  if  he  has 
any  questions  to  give  you  a  caN 

Then,  wfien  you  ihink  he  s  had  time 
to  get  the  release » call  again  and  see  if 
he  has  any  questions.  You  can  then 
ask  if  he's  going  to  run  the  story,  so  you 
can  tell  the  dub  members  arvd  their 
families  to  look  for  it. 

Be  sure  to  include  the  fact  that  the 
club  is  giving  ttcense  classes  and  that 
newcomers  are  most  welcome.  Then 
see  that  they  are 

One  more  thing,  try  to  get  across  the 
idea  that  you're  having  fun. 

If  you  keep  getting  our  hobby  into 
print  and  mentioned  on  the  radio,  even- 
tually the  concept  that  hamming  is  fun 
and  access tbi 8  wll!  seep  into  the  pubNc 
consciousness.  With  over  3,000  ad 
messages  a  day  hitting  us.  it  isn't  easy 
to  get  through  the  clutter.  It  takes  imag- 
ination and  persistence.  One  time 
doesn't  do  a  thing.  Two  limes  doesn't 
eitf^er.  It  lakes  a  continuous  barrage  to 
penetrate. 

When  I  lecture  college  students  on 
entrepreneuriaiism  I  always  ask  for  a 
show  of  hands  of  those  who  know  wfi^ 
amateur  radro  is  J'd  say  that  about  5% 
of  Ihem  even  have  a  clue.  And  it's  our 
fault  that  we  have  an  almost  totatly 
secret  hobby. 

One  of  the  things  I  pleaded  with  you 
ARRL  members  to  do  is  to  lean  im 
those  old  dodo  directors  you  keep 
electing  every  two  years  and  get  them 
to  have  the  general  manager  set  up  an 
honest-to-goodness  PR  department  to 
go  after  both  national  and  regional 
publicity  for  the  hobby.  And  keep  lean- 
ing until  they  stop  doubfe-talking  and 
get  into  action. 

Okay,  you  have  your  marching  or- 
ders, what  else  do  you  need?  Lai's  get 
cracking.  .  and  don't  forget  to  send 
me  a  copy  oi  your  stories  when  pub- 
lished so  I  can  start  giving  your  club 
credjt. 
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tttM  m  OPTQlAlfBICDEIlIJIi 

WW."     SAME  AS  OUR  OTTO  lAUnC 

PLUS 

DIML  f«G  swrrcHMo 

POSmve  anJ  MEGATtVE  OUTPUTS  AU. 

Oi*TCMSOmTE0 

DEF&iTABLE  SIDETONE  «ith  CODE 

pnAcncE  oscNXAtoR  POsmOH 


QPTO  iAMBiC  KETEH 

FUX  FUNCTlQhf  LAMeiC  KEYER 

ADJUSTABLE  SPEED  and  HEIGHT 

BATTERY  v  DC  PQWETSD        #09  J 

TUNESWfTOt 

CMOS  LCXJIC  WTTH  RFl  PROTECTION 

OPTO  ISOLATED  OUTPUT 


1  VEAR  7.Ef\0  CUSTOMER  COST  WAHHAMT^  on  ail  produeta. 

Visit  ynur  ACE  deaJipr  abawrn  below: 


OPTOKEYEH 

SELF  COyplOMG  DOTS  ml  DASHES 

aUf(.T  IN  StDET0N^:O0E  PAACtlCE 

OSClLi^TOB  ^AA  „ 

BATTEH Y  Of  DC  POWERED  #49  .* 

OPTaiSOLAT^O  OUTPUT 

ADJUST  ABLE  SPEED  (&-24WPM^ 


A.E.S.>Barry  Electron  I  cs*K  J  (  Electronics*  Mfadlson  Elect  ronics*Ok(ahomd  Oomm.  Ctnter^R.F. 
Enterprises »R&L  Electronics*RWendeJI  Electronics* Thomas  Radio- AK>VKF  Communications 


CtnCU  S3  ON  READER  SERVICE  CARD 


ICOM  "  R7000  Sweeping  1300  Channels/Mm. 


DELtACOM  M  1 .04  gives  you  a  coslom  mtertace  and  optimized  software  that  will  not  rust  contiot  but 
wMl  maxtmize  ihe  poi&ntjai  oi  your  R7000,  S|)eclnjm  (og  at  speeds  m  excess  of  1300  channels/ mm  while 
aulQmatically  generating  a  histogfam  of  frequency /activity  Advanced  pnonty  ctiannef  monitoring  and 
pragram  control,  by  cfianneL  ot  remote  tape  recorders  during  scanning.  Here  are  a  few  (there  are  many  more) 
examples  ot  the  advanced  lealures  DELTACCNVtM  has  to  ofler: 


•  Blndiiilci^dtjiing  iToqiMj'niDv  ^^arcti  aiiDnrnAlipally 
chaiactenzes  your  1^/000.  itien  iockt  out  those 


-  Scan  He  ctnnnet  totM-tuM  Intake  ^bws^  scarv 

«FiHi^Tie  scan  and  n^ajmmtn  mantat  values 
uiKM^  on  each  channel  scarified 

*  Each  lt«quency  imAwi  a  scan  He  ftas  an  area 
i^Q  cKafactfifs  wHje}  lof  chanrsPi  ir>(i;jftrioi«j>n 


$299i'^ci  E^l  inlertace&Cofnoonenfs  tot  Cabling 
CTT^   Check.  MO.  VISA  or  MASTER 
Accepted  -  S4  for  S&H 
'     (WJ  Res,  Add  5%  Sales  Tax) 


GO  WITH  THE  WORLD  LEADER! 

The  WB20PA  LogMasler 

HF  Logging  System 


-  Auto  Irequency  detection  and  slorage  dunrirj 
search  and  specirum  log 

'  User  fnan(%in^ajteuonprogiraxn  reduces  ns^ 
kjr  C)OS  KnoMled^ 

•  FtJ  fijppon  d  serial  ports  CXTMI-COM^ 

•  On  scfeenlC-PiedLccs  reedfaietettotint 
manai 

•  FgQUiPgMe^TR  MS-DOS  mipocamklfriiii^ 
mifwrtt^  512K  memorv  OELTACOMM^s  per- 
lofniancfl  is  proportnnAl  lo  baud  rate  sst&ig, 
styte  o(  d^p^  caret  and  lype  ot  Ooniputef  used 


DELTA  RESEARCH 

PO  Box  13677  •  Wauwatosa,  Wl  53213 
FAX  or  Phone  Weekdays  {4U)  353-4567 


CtRClE  2S6  ON  READER  S£RVIC£  CARD 


Say  you  saw  it  in  73! 


DXPacketCluster  Support! 

•Unparallelicd  U>^5  Statistics. 

•AuloQSO  Aiert  Indicator- 

*Auto  Beam  Headings, 

•Auto  Country,  Prefix,  and  Zone  Selections. 

•Print  Log  Sheets,  QSL  Cards,  and  QSL  Labels. 

•Dual  Clock  Calendar, 

•y  ser  Configw  ra  bl  e , 

•Search  aiid  Sort  on  Call  Sign,  Date  Prefm, 

Country,  State,  CQ  Zone,  rTU  Zone,  or  User 

Defined  Fields, 
•IBM  Compatible. 
•AMD  MUCH,  MUCH  MOREHl 

Just  $69.95  Complete, 

30  Day  Money  Back  Guarantee 
FREE  DEMO  DISKcind«i«&c»ci.pfcHi 
Send  Call  and  Disk  Size  (5.25  or  3.5)  Im 
Sensible  Solutions 

P,0,  Box  474 
MJddletown,  New  Jersey  07748 

(90B)  495-5066 
Prafe^sio/mi  Sttftumre  for  ITte  Radio  Amairuf 


Why  buy  a  TNC? 

PCHFFAX+PCSWL$119 


SPECIAL  COMBINATION  OFFER 


For  a  Irmjted  time,  H  you  order  PC  HF  FAX  S99  (sob  our 
other  ad  in  this  tssue).  you  can  add  PC  SWL  for  only  $20 
instead  of  our  regular  Ipw  pnc&  of  $99  00 

PC  SWL  contains  Ihe  hardware.  soHware.  inslructiona 
and  trequency  dsts  needed  to  allow  you  to  receiwe  a  vest 
variety  of  digital  bfoadcasts  transmitted  over  shortwave 
radio  All  you  need  is  any  tBM  PC  or  compatitile  computer 
and  an  SSB  ^Konwav^  receivef,  Ttw  product  cori^tsts  ol: 
Demoduiaior 

Digital  Sign*!  Proc^iSing  Software 
SO  Page  Tutorial  Re(erei>ce  Manual 
Worlcf  Press  Frequency  Ust 
Tutorial  Audio  Ca&^ette  witli  Samp4es 
PC  SWL  automatically  decoder  Morse  code,  f^adio 
Te^etype.  FEC  (lorward  eiror  correctifig  code),  SELCAL 
(sei9qtj¥e  calling  transmisstonsL  aod  NAVTEX. 

PC  SWL  lets  yOM  Itme  m  on  world  press  senrtces  with 
up  to  the  minute  news^  meteorological  broadcasts,  ham 
radio  operators,  coastal  shore  stations,  aviation  tetej<  and 
much  more  diQitai  action  on  the  shortwave  bands.  Find  all 
tho  uHliiy  station  action  you  havB  been  misstng    PC  SWL 
solTvDafe:  uses  the  processor  n  your  PC  to  do  the  work,  why 
r  anotfief  sxpenstve  boic  wt^en  a  simple  irttef^ace  and 
yuu^  PC  ^m  do  Itw  lOb? 
ADVANCED  FEATURES: 
Tilling  Osoftoscope 
Oigftai  Wavetorm  Pnamitrttons 
Auto  Cai^ator^  and  Code  Reoogniion 
Continuously  Ttnable  fi^  f  re^jendes 
Vanal]4eShfn 

Ac|USlabto  CW  filter  Ser^sUxvity 
!  f  nattiended  Capture  and  Prmtng 


Software  Systems  Consulting 

615  S.  El  Camlno  Real.  San  Clement©,  CA  92672 
Tel: (71 4)498-5784   Fax:(714)498-0568 


-  CB 
COMMERCIAL 

OPERATES 

10  THRU  12  METERS 

WITH  TUNER 

FIBERGLAS 

OMNIDIRECTIONAL 

BASE  STATION 

ANTENNA 

•  Covers  far  above  and  below 
the  traditional  CB.  Channels 
(for  export,  commercial  and 
Ham  band  use,  input  2000 
watts,  P.E.P,) 

•  The  A'99  is  a  1/2  wave 
voltage  fed  antenna  that 
incorporates  our  patented 
variable  mutual 
transductance  tuning 
system, 

•Comes  in  three  sections. 
Easy  To  Assemble. 

•  Entire  Antenna  radiates  9.9 
DBl  Gain 


ADJUST-A-MATCH 

r  U  N  I  M 


The  A-99  features  the  Solarcon 
Twin  Ring  "Adjust-A-Matcti"  tuning 
mailing  ft  possible  to  tur>e  ttie  input 
to  the  antenna  and  obtain  the 
optimum  S.W.R.  over  a  range  of 
frequencies.  Raising  the  rings 
raises  the  frequency  and  lowering 
the  rings  lowers  the  frequency. 

For  More  Information, 
Call  Solarcon  at 

1-800-445-3991, 

or  send  for 
FREE  information. 


W 


SOLAR 


Mr4/VS 


7134  Railroad  St, 

P.O.  Box  1 76 

Holland.  Ohio  43525 

U.S,  PATEMT  #4.360,814- 

Canadian  Patent  #1.145.456  - 

Englarxi  Patem  W 2. 046, 529.  Oltief  Patents  PancUng 


CmCLE  91  ON  READER  SERVICE  IIARD 


CIRCLE  244  ON  READER  SERVJCE  CARD 


emCLE  198  OM  fCEADER  SERVICE  CARO 
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Numt>er  22  on  your  F««dback  canf 


Hams  with  class 


Carole  Perry  WB2MGP 
PC.  Box  1St64B 

The  Berens  River 
Connection 

As  a  ham  radio  operator,  I  am  always 
fascfnat&d  with  the  way  every  radio 
contact  can  produce  its  own  unique 
lun,  excitement,  or  m formation.  As  a 
loecher  using  ham  radio  in  the  class- 
room,  I  continue  to  be  impressed  with 
Ihe  myriad  of  spin'Off  lessons  thai  can 
be  generated  fmm  trie  simplest  of  radio 
conlacts. 

Without  avert  realiijno  it  most  oflha 
lima,  hams  are  always  demonsi rating 
skills  other  than  radio  expertise.  Deter- 
mifiation,  diplomacy,  good  will,  coop- 
erativeness.  and  helpfulness  are  but  a 
few  of  the  very  real  observable  traits 
most  hams  convey  to  the  world  24 
hours  a  day.  How  wonderful  it  is  to  be 
able  to  point  this  out  to  children  who 
are  at  the  radio. 

When  Bill  Peck  ham  VE4AAL.  princi- 
pal of  the  Berens  River  School  in  Mani- 
toba, contacted  me.  neither  one  of  us 
could  have  predicted  the  excellea!  ex- 
changes  our  schools  would  be  in- 
volved with.  Bill  and  his  students  tied 
10  check  into  oirr  CQ  AJI  Schools  ne!  for 
months.  We  always  called  for  tt>em, 
knowrrg  that  they  would  be  tfvefe  lls- 
tening  forus.  When  we  finally  did  make 
comact^  it  was  especially  meanir^gful  to 
all  the  youngsters.  Phrases  like  "ham 
detenrti nation''  and  ''rrever  say  dre" 
were  heard  in  my  classroom  for  days 
as  the  children  discussed  the  contact. 

The  children,  being  natural  goodwill 
ambassadors,  quickly  set  up  a  pen-pal 
excliartge  with  their  counterparts  in 
Canada.  Marty  class  sessions  m  the 
next  few  months  were  spent  on  produc- 
ing a  schootwide  video  fo  send  to  Bill 
and  his  students.  We  coRlinoed  to  be 
surprised  arKJ  amazed  ai  the  differ- 
ences in  our  respective  sctioofs.  When 
my  students  m  Siateri  Island  learned 
thai  Berens  River  had  a  total  popula- 
tion of  1800  people,  their  laws  literally 
dropped.  The  school  populatkwi  in  our 
6th^  7th,  and  81  h  grade  iniermediate 
school  alone  is  1800.  It  was  great  fun 
for  me  to  watch  the  expressions  on 
their  faces  when  ihay  heard  these  facts 
on  the  radio-  The  video  tape  and  ietter 
exchange  will  undoubtedly  be  remem- 
bered for  a  long  time.  If  you  a/e  lucky 
enough  to  be  an  instructor  with  a  ham 
radio  in  your  ciassroom,  don't  cheat 
yourself  and  your  students  out  of  this 
kind  of  terrific  learning  experience. 

From  VE4AAL:  Repon  on  Student 
Ham  Had  io 

Berens  River  is  an  Isolated  commo- 
nity  located  180  mites  directly  north  of 
Winnipeg,  Manitoba's  (capital  city.  The 
communfty  is  accessible  by  road  only 
during  January  to  March,  when  vehi- 
cles can  drtve  over  the  frozen  lakes, 
rivers,  and  muskeg.  During  the  sum- 


mer^ Lake  Winnipeg  offers  passage  for 
barges  and  fishing  boats.  Exceltent  air- 
port facilities  allow  small  commercial 
airlines  to  fly  in  Bn6  oul  on  mosi  days. 
Isolation  is  a  factor  shared  by  many 
northern  Manitoba  communities. 

Berens  River  First  Nation  Reserve 
has  approximately  1800  residents, 
most  of  whom  are  Treaty  Indians  of  the 
Sautteaux  Tribe.  Many  of  the  students 
speak  Saylteaux  fluently,  and  have  Ihe 
opportunity  to  study  their  language  at 
school.  School  programs  ernx^urage 
respeci  for  their  local  hehtage  and  cuk 
ture, 

Berens  River  School  is  operated  by 
Frontiei  School  Division  No.  48.  and 
cosis  are  shared  with  ihe  local  Native 
Band.  Frontier  School  Division  is  the 
largest  school  division  in  totat  area,  in 
Morth  America,  and  covers  many  re- 
mote communities.  The  Area  3  super- 
intendenl  has  been  most  supportive  in 
encouraging  new  programs,  iike  IJie 
Ham  Radio  Pilot  project,  which  will 
hopefully  help  advance  communica- 
trons  in  these  northern  communities, 
Sludenl  interest  could  devetop  into  life- 
long hobbies,  and  perhaps  lead  into 
various  careers.  Many  students  have 
been  introduced  to  radios  because 
their  parents  operate  marine  radios  on 
their  fishing  boats  in  summer  when  the 
boats  tteadouton  Lake  Winnipeg.  Dur- 
ing winier,  when  the  fishefmen  use 
bombardiers  on  Ihe  frozen  lake, 
marine  radios  are  essential  e^iuip- 
meni. 

In  Ihe  fall  of  1990,  the  ham  radto 
shack  in  Berens  River  School  received 
a  new  rotor  and  control  for  its  large- 
sizedt  heavy  beam  antenna.  The 
Berens  River  Band  Council  gave  the 
school  a  large  steel  tower  on  which  to 
mount  the  beam.  This  antenna  allows 
global  coverage  of  Ihe  10.  15.  and  20 
meter  bands.  Another  antenna,  an  in- 
verted-vee.  allows  contact  on  the  40 
and  ao  meter  t>ands.  The  tCOM  735 
transceiver  provides  state-of-the-art  ra- 
dio con  tad  witti  tfie  outside  world.  The 
ham  radio  pilot  proiect  m  our  school 
includes  classes  in  grades  5,  6.  arKi  7. 
This  program  has  been  slow  at  getting 
otf  the  ground,  but  more  volunteer  stu- 
dents are  getting  involved  from  these 
three  classes.  Morse  code  keys  have 
been  received  to  practice  code  so  Ihe 
Students  are  well  on  their  way  toward 
learning  the  alphabet.  The  students  of- 
ten meet  during  regular  class  time  and 
have  been  spending  rm>re  time  during 
tur^ch  hours  and  after  school. 

The  highlight  of  our  ham  radk>  pro- 
gram  thus  tar  has  been  ihe  6th  and  7th 
grade  studenis'  recent  contact  with 
Carole  Perry *s  students  in  Sialen  Is- 
land. New  Vofl$.  We  had  often  tried  to 
conned  with  them  last  year,  but  with- 
out success.  For  most  of  our  students. 
it  was  the  first  time  they  had  spoken 
into  the  mikep  By  the  time  we  made  our 
second  clear  (5/9)  contact,  Ihe  stu- 
denls  were  able  to  give  their  names 


Photo  A.  Berens  River  Schoot  Principal  Biii  Peckham  VE4AAL  at  the  schoot  rig- 


Photo  B.  Fifth  grade  students  watch  as  Kingsiey  McDonald  speaks  on  the  mdio^ 


Photo  C.  Eighth  grade  studBnis  Farah  B&rens  (at  the  mike)  and  Arnofd  Disbrowe 
team  how  to  mak&  QSOs. 
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ptionetically  over  the  mike,  and  were 
quite  eitdted  with  the  maichtng  of  pen 
pals.  Some  studenis  were  apprehen- 
sive abcHJt  (heir  poor  writing  skills,  but 
were  reassured  that  they  woutd  receive 
extra  help  with  letter  writing.  They  were 
willing  to  try,  and  have  nearly  complet- 
ed  their  rough  drafts.  We've  received 
our  first  pictures  of  Carole's  students, 
and  have  Polaroid  pictures  ot  our  own 
sludenls  in  the  mail 

The  students  are  eager  to  learn  more 
about  Mew  York  City,  our  contact  area- 
They  weren't  too  sympathetic  with  Car- 
ole when  she  mentioned  the  snow 
storms  in  New  York,  as  we  had  experi- 
enced blizzards  with  -40  degrees  Cel- 
sius during  the  holidays.  The  wind  chill 
sometimes  made  it  more  like  -50  de- 
grees. Students  in  Hollywood.  Califor- 
nia, talking  on  Carole's  net  dufirvg  our 
first  contact  certainly  couldn't  compre- 
hend th^e  conditions. 

Dave  Place,  a  guest  instructor,  re- 
cently visited  our  school  while  in 
our  community  on  business.  He  ex- 
plained to  the  students  the  theory  of 
how  messages  are  transmitted  from 
the  radio  through  the  atmosphere  to 
other  locations.  Within  minutes,  Dave 
had  several  students  talking  lo  people 
in  England  and  Wales,  as  well  as  Itsterh 
ing  to  people  in  Italy.  What  a  way  lo 
Integrate  studies!  U  is  most  encourag- 
ing to  hear  students  who  have  never 
had  much  academic  success  spell 
their  names  phoneticaify  on  the  radio, 
and  do  their  best  writing  a  letter  to  a 
new  pen  pal! 


Our  next  chalienge  is  to  have  our  5th 
grade  students  talk  with  Larry,  a  teach- 
er in  Hawaii  I  made  contact  with  sever- 
al times  last  June,  and  h^s  students. 
Through  such  contacts,  our  students 
are  beginning  lo  understand  the  con- 
cept of  time  zone  differences. 

My  latest  chajlenge  to  the  students  is 
the  offer  of  a  free  ham  station  to  the  first 
student  who  passes  his  or  her  Novice 
ham  exam.  One  young  lady  asked  me 
what  i  would  do  if  several  students 
passed  Ihe  exam  at  the  same  time.  Do 
they  each  get  a  station?  I  hadn'l 
thought  about  that! 

In  the  future,  we  will  have  to  address 
sever  at  needs.  First » we  need  to  identi- 
ty and  obtain  learning  materials 
(books,  publications.  Apple  Jle  comput- 
er disks,  and  v^deo  tapes)  suitable  for 
our  students,  to  help  prepare  them  for 
their  tsiovice  ham  radio  exams.  Sec- 
ond, we  need  more  instructors,  as  the 
increased  interest  among  other  stu- 
dents means  an  added  strain  on  the 
instructor's  time. 

Considering  the  advantages  and  ed- 
ucational benefits  to  the  children  of  the 
Ham  Radio  Project,  the  time,  money, 
and  effort  makes  everything  worth- 
while 


M  hams  we  encouraged  to  use  this 
column  as  a  focus  and  reference,  and 
to  send  in  suggestions  and  ideas  so 
that  we  can  share  and  network  with 
0ach  other  on  ways  to  promote  ama- 
teur radio  to  capture  the  Interest  of  peo- 
ple of  at!  ages. 
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Dealer  directory 


DELAWARE 


New  Castle 
Factory  authorized  deaierl  Yae&u^  iCOMi 
Kenwtxxf,  Ten-Tec.  AEA,  Kan  Ironies,  DR- 
SI  Mfg.,  Amerttron.  C  us  he  rati,  HyGain, 
Heil  Sound,  Standard  Amateur  Aadm, 
MFJ.  Hustler.  Diamond.  Butternut.  As- 
iron  Larsert.  and  much  more.  DELA- 
WARE AMATEUR  SUPPLY.  71  Meadow 
Ro^d.  New  Qastie  P£  1 9720.  {302}  B2B~ 
772a. 


IDAHO 


Preston 
Rosfi  WB7BY2  has  the  largest  slock  ot 
amateur  gear  in  the  inlermountain  West 
and  the  best  prices.  Over  9,000  ham  relat- 
ed gear  in  stock.  Call  us  for  "aW  your  ham 
needs  today.  ROSS  DISTRIBUTING  CO,, 
78  S.  State^  Preston  ID  63263.  (208J 
852-0S30. 


NEW  JERSEY 


Paftt  Ridge 
North  Jersey's  oldest  and  Hnest  Short- 
wave and  Ham  Radio  Dealer.  1W  miles 
from  Garden  State  Parkway.  Authorized 
Dealers  for  AEA,  Kenwood,  Japan  Radio 
Company.  tCOM.  Yaesu,  etc.  Ham  Sales, 
Ue  WK2T.  GILFER  SHORTWAVE,  S2 
Parle  Ave.,  Park  Ridge  NJ  07B5S.  (201} 
391^7887. 


NEW  YORK 


|jt«nhattan 

Manhattan's  largest  and  only  ham 
and  busine&s  Radio  Store.  Featunr^g 
MOTOROLA.   ICOM,   KENWOOD. 


YAESU,  AEA.  SONY,  PANASONIC.  MFJ, 
G8C  CLOSED  CIRCUIT  TV  CAMERAS 
AND  MONITORS,  BinD  WATTMETERS, 
OPTO  ELECTflONiCS  FREQUENCY 
COUNTERS.  AOR  SCANNERS. 
TEN- TEC,  ETC.  Full  stock  ot  radios  and 
accessories,  Repair  lab  on  premises. 
Opan  7  days.  M-F,  9-6  p.m,;  Sat.  & 
Suft..  10-5  p.itl-  We  ship  W0ffdmd6.  For 
Specific  ifFfor motion  <^\  ot  write: 
eARRY  ELECTRONICS,  5T2  Broadwey, 
New  YoHt  NY  10012.  (212)  92&-70O0* 
FAX  (212)  925-7001. 


OHIO 


Columbus 
Central  Ohio's  fuiMine  authorized  deaier 
for  Kenwood.  ICOM,  Yaesu,  Alinco^  tnto- 
Tech,  Japaii  Radio.  AEA,  Cu  she  raft.  Nu$- 
iler,  and  Butternut.  New  and  used  equip- 
ment Ofi  dispJay  afvd  operat tonal  in  our 
4000  SQ  ft  store  Large  SWLdepanment, 
TOO.  UNIVERSAL  flAOlO,  1280  Atda 
Drive,  Reynoldsburg  (Cotumbua}  OH 
4306«.(ei4)S6€-4267. 


PENNSYLVANIA 


Trevose 
Authorized  factory  saies  and  service. 
KENWOOD.  ICOM,  YAESU,  fealuring 
AMERITRON,  B«W,  MFJ,  HYGAIN.  KLM, 
CUSHCRAFT,  HUSTL6R,  KANTRON- 
ICS.  AEA.  VfBROPLEX,  HEIL,  CALL* 
BOOK,  ARRL  Publications,  and  much 
more.  HAMTRONrCS,  INC.,  4033 
BfOwnsville  Road,  Trevose  PA  19047« 
(21 S}  357-1400.  FAX  (215}  355-6958. 
Sales  Order  1-900-426-^2820.  Circle 
Reader  Ssrvjce  29B  for  more  information. 


DEALERS:  ^our  eompariy  name  ind  message  cir  cgnlajn  up  la  5C  wenli  for  9w  littto  ft  1420  ynrty  (pf  sfHid),  or  1310  (or 
sLk  monms  i^r^psid).  Ho  fneniian  Di  m^ti-ord^r  buiJneu  pletK,  D^rvciarv  teict  artd  ptyinant  muit  rcachi  ua  fiddiyi  In 
tdvance  of  pubNcatiari.  f  ck  Dxampler  adverflsirig  rorih?  April  '91  tisut  muEt  b«  In  our  htrOt  by  Ffbfuarv  Ist.  IliU  to  73 
AntMtmjfRadiCf  Today ^  Sox  lib,  FarssA  RoKl,  Hancock  HH  0344S. 
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Upda  tes 


Pseudo  CW  Filter 

See  the  above  article  in  the  June  1901  issye, 
page  18.  SeveraJ  piru>uf  numl>ers  in  the  origmal 
schematic  need  lo  be  chwiged  to  reflect  the  PC 
board  pattern:  pinouts  4,  5,  and  6  should  ba  10,  9, 
and  8^  respectively  on  U3.  See  the  Figure  tor  the 
corrected  schematic- 

Although  the  CW  filter  will  work  with  the  incorrect 
pinouts  above,  i!  will  not  work  wiihout  the  junction  of 
C8  and  09  gomg  to  ground.  Note  the  ground  in  this 
new  schematic.  Ntite,  however,  that  ttie  PC  board 
layout  is  correct.  TNX  John  Kor^enko  KBSJOZ  for 
calling  this  to  <Hjr  attenlion. 

Poor  Man's  Packet 

See  this  article  In  the  August  1991  on  page  Q. 
Wm,  Kresl  WB9BBC  writes  that  he  and  Jim  N9E0X 
have  discovered  an  easier  method  of  aligning  the 
modetn  RX  BIAS  adjustment.  The  procedure  is  as 
follows: 

1,  Disconnect  the  33  ohm  load  resistor  (R6}  from 
the  RX  audio  input  line. 

2,  Temporarily  jumper  the  TX  audio  output  line  to 
Ihe  RX  input  line, 

3.  Enter  Ihe  PMPTEST  software  and  ruA  the  600 
Hz  transmit  audio  test. 

4.  Place  a  scope  on  the  RXD  data  line  Of  the 
modem  chip  (pin  8).  The  transmit  data  consists  Of 
perfectiy  timed  square  waves  (duty  cycle  wise). 


pi  -D4 


Figure.  Corrections  for  the  Pseudo  CW  Fitter  are  shown  in  btue. 


5.  Adjust  the  RX  bias  pot  (R1J  for  perfect  50%  HI 
and  50%  LOW  duty  cycle  pulses.  This  is  a  critical 
adjustment  made  simpler  with  the  scopa. 

6.  After  adjustment,  re-connect  the  RX  load  resis- 
tor (R6)  and  remove  the  temporary  jumper. 


Says  WB9B8C.  "I  also  used  a  scope  to  set  the  TX 
audio  output  modulation  to  the  HT  to  approximately 
20-50  mV  (peak-to-peak).  I  have  built  and  tuned  up 
five  modem  boards  since,  and  the  procedure  works 
line.'"  TNX  Wm.  Kresi  WB9B8C. 
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ARTER  'N'  BUY 


Turn  your  old  ham  arid  cofnpuier  gear  into  casli  now.  Sum,  you  can  mmv  for  a 
hamfest  to  iry  afid  dump  it,  but  yoy  know  you'll  get  a  far  more  realistic  pric^  \i  you  have 
it  out  where  100.000  active  tiam  potentiaJ  buyers  can  see  it  than  the  few  hundred  local 
hams  who  come  by  a  flea  marvel  table.  Check  your  altic.  garage,  cellar  and  ctosel 
shelves  and  get  cash  for  your  ham  and  computer  gear  before  it's  too  old  to  self  You 
know  you  're  not  going  to  use  it  ag  ai  n .  so  wh  y  leave  it  lor  y o  u  r  widow  to  Ih  row  out?  T  hat 
stuff  isn't  getting  any  younger! 

The  73  fiea  Market ,  Baler  n'  Buy,  costs  you  peanuts  (almost)— comes  to  35c  a 
word  for  individual  (nonCDmmercial)  ads  and  $1 .00  a  word  for  commercial  ads.  Don't 
plan  en  telling  a  long  story.  Use  abbreviations,  cram  it  In.  But  bo  honest.  Thare  are 
plenty  of  hams  who  love  to  Y\%  things,  so  if  it  doesn't  work,  say  so. 

Make  your  list,  count  the  words,  includir^  your  call,  address  and  phone  number, 
tfictude  a  check  or  your  credit  card  number  and  expiration.  If  youVe  placing  a 
commerdaJ  ad,  include  an  additional  phone  number,  separate  from  your  ad. 

This  is  a  monthly  magazine,  not  a  daily  newspaper,  so  Hgure  a  couple  months 
befom  the  action  starts;  trien  ce  prepared.  If  you  get  too  many  calls,  you  pnced  it  low. 
If  you  don't  get  many  caUs.  too  high. 

So  get  busy  Blow  the  dust  oft,  check  everythLng  out,  make  sure  il  still  woftts  righi 
and  ntayt>e  you  can  he^p  make  a  ham  riewcomer  or  retired  okJ  timer  happy  with  thai 
rig  you're  not  usirvg  now.  Or  you  might  get  busy  on  your  computer  and  put  together  a 
list  of  smiaH  gear/pans  to  serxi  to  those  interested? 

Send  your  ads  arid  payment  to  the  Barter  'n'  Buy.  Sue  Colberts  Forest  Road. 
Hancock  NH  03449  and  get  set  for  the  phone  cafis. 


Deadline  tor  ttve  February  classifieds  is  De- 
temb«r  1 , 1 991 . 

HAM  RADIO  REPAIR  CENTER,  quality  work- 
man^tiip  Solid  slate  or  tube,  all  maNas  and 
models.  Also  repair  HF  amplifiers.  A-Z  Elec- 
tronic Repair.  3636  East,  Indian  School  ftd,. 
Ftl0efiixAZS5<}1G.  (602)  956-3024  BNe220 

WAJ4TE&T  Yaesu  FT^23RHT  and  pre-IMO 
microcomputefs  for  museum.  KK4WW.  (703) 
331-647W763-3311.  6146234 

HEWll  NEWil  HEWri  NEW!!  SI>€AK  TO  THE 
WORLQ  Amateur  radio  fanguage  guide. 
•Wrrnen  especially  tor  trie  hamfsdio  dperaior 
•Hunoreos  of  phrases  »Voiurne  1— trvd. 
SpanistT,  German,  French.  Polish,  and 
Japar^ese.  'Volume  2— inci  5¥vedish.  Italian, 
Ponugese*  Croatian,  and  Ncrwdgian  *Send 
$10.00  per  voruma  in  U.S.  (all  others  add 
$2.50 S&H),  ROSE,  P  O.  Box  79S.  Munddleen 
lL6O06CM079e.  BNB254 

CHASSIS,  CABINET  KITS  SASE.  K3IWK. 
5120  Harmony  Grove  Rd.,  Dov^r  PA  1731 S. 

BNB259 

HOHE-SREW  FflOJECTS  lists  for  SASE. 
Kwineth  Hand.  P.O.  Bon  708,  East  Hampton 
MY  11937-  BNB264 

QSL  CARDS-  Look  900d  wttli  top  e|uafrty 
prtniir^g  C  noose  starxtartt  designs  or  luUy 
Ctwtomized  cards  Requasi  tr^e  brochure, 
tarnp>tas  (slamps  appreciated)  from  Chester 
OSLs.  31 Q  Commerchal,  Oe|Jl,  A.  Emporia  KS 
^edQ  1   FAX  {31 6)  342-4705-  0  N  &434 

WEST,  ARRL  code  lapQ^,  Mors^  lutor  for 
C'e4,  $25.00.  CatI  BiJI  N1J0F.  (603)  434- 
6497.  BNB555 

ANTENNA  PROGRAMS  d©B^g^i  dipole,  in- 
verted vee,  quad;  alao  labels,  lamp  conver- 
sion, §uy  wte  ler^gihs  makas  II  aaay  to  caAcu- 
laia  wtre  ]«r^gths;  ^.3  360K  floppy  tor  IQM 
compatible.  $15.00  ptus  S3  00  S&H.  Emil 
WBSVR.  629fi  Otd  Al^an  Rd  .  Sftugatuck  Ml 
494S3.  (616)  a57-2S07.  BNB6S1 

73  HAG,  Bound  Vol  1.  Vol  2-7  in  bindsf^. 
SeM  Of  s^ap  VHP  Mak»ottaf ,  SASE  fw  rafriy. 
H.  Ho^tl  ^n  Churdh  Rd  .  Huron  OH  ^4S39. 

BUB7Q7 

EMERGENCY  SyPPLIES:  D^sasrer  pre- 
paredness packs  for  yoof  snack,  auto,  office, 
elc.  Free  catalog.  Slates  Products,  P  O  Box 
4375T ,  Wal  nuX  Cree  k  C A  94596 .        BNB70a 


ROSS'  SSSS  NEW  November  (ONLY)  SPE^ 
CIALS:  KENWOOD  TS^50SAT  $1,309  90, 
TH-75A  1399.00:  ALLlAf^CE  HD  73  $129.90, 
U-1  OS  $59.90-  AMERITRON  AUgl  1  S&73.90; 
YAESU  FT.411E/17  $289.90,  FT-470 
$390.00;  tCOM  ft1  $469.90,  W2A  5500,00; 
ALfNCO  DJ'ieOT  $245.00.  OR'590T 
S5e9,90-  CUSHCRAFT  R7  $35S  50  (OUR 
RETAtl  SHOW  ROOM  WILL  BE  CLOSED 
FOR  THE  WEJTT  SEVERAL  MONTHS.  iF 
YOU  WAIJTTO  PICK  UP  SOHETHIf^G.  LET 
US  KMOW  1  DAY  IM  ADVANCE  J  CALL  OR 
SEND  2  STAMPS  FOR  USED  LIST  AND 
MORE  SPECIALS  LOOKING  FOR  SOME- 
THiNG  NOT  USTED  OR  HARO  TO  FIND, 
CALL  OR  WRrrE.  Over  9039  ^vafr>  r«latad 
Hams  m  slock  for  [mmecfiaia  sttipm«ni  hlen- 
tiofiad  PricosCTih, FOB  Pfe^lon  HOURS 
njESDAY-f  RJD AY  9:00 TO 6:00,  9:00-^:00 
P  M.  MONDAYS.  CLOSED  SATURDAY  & 
SUNDAY  ROSS  D3STRI9UT1NG  COMPA- 
NY. 70  SOUTH  STATE,  PRESTON  ID  63263 
(20a)  052-OS3O,  BNB709 

TflANSISTORS  RF  FOR  SALEi  WRF4S4, 
MRF455,  Series  Toshiba  2SC2290. 
2SC2373,  and  more.  Looking  for  repair 
alK>ps,  dealafs.  and  manufaciurars  Call 
£201)839-3360,  BNB710 

BEAU  HEADINGS:  Computed  for  your  OTH 
using  extremely  accuraia  Great  Circle 
method  $7.00,  Frank  Samik).  P.O.  BOK  769. 
N«wbufgri  NY  12550-  8NB713 

PREMIUM  QSL  CARDS  Uniqua  colo^iul  dfr- 
s^ns.  startir^  at  575  lor  2S0.  Send  SI  00  (or 
caiak^  arMi  samples.  8V£  Protesstcif^al  Pnni- 
ing,  2023  Ch^ago  Avenue.  Suite  B13-4,  Hiv- 
©fside  CA  92507.  Tei.  (714)  701  -0252 

eNa714 

GIANT  SOLAR  PANELS  $44.00  EAt  Excel- 
lent prices  on  solar  equipmenl  and  acces- 
sories. $1 .00  for  catalog  to:  Pak  Rat  Elecrron- 
ics,  P.O,  BOK  690073,  Houston  TX  77269, 
(713)893-0313.  SNa715 

SIMPLEX  REPEATERS  S149.0QI  We  manu- 
fMAute  tnam  ourselves.  PaK  Rat  EJectron^cs. 
t7t3)  8913^^)313.  eNe716 

HAM  RAOrO  REPAIR  Ej(p&r»nC4d.  r«lia£)^ 
servKe  Robed  Haiy  Electronics,  1 660  McKee 
Rd  .  Suita  A.  San  Oose  CA  951 16  (400)  7^9- 
8200.  BNB7S1 

WANTED:  H«nt  «^f  pmerrt  and  othar  f>rof>- 
«fty.  The  Radio  Clyb  Of  Junior  H^h  Scnooi 
22  NYC,  Inc  ,  IB  a  nonprofit  organization, 
granted  501  (CM3)  status  by  the  IRS.  incorpo- 
rated  with  the  goal  of  using  the  itiame  o1  ham 


radfo  to  further  and  enhance  the  education  ol 
young  peopfe  nation wKJe  Your  properly  do- 
imiOA  or  rtnanctal  support  woiM  te  greaily 
approciated  and  acknowtedged  with  a  receipt 
for  your  tax  deductibia  c^ontritMjtion^.  Ptease 
look  omr  wHaisvar  unM^ani^  equkpmant  you 
may  have,  and  call  its  We  wffl  pick  up  Oi 
afrange  shippung.  You  vmI  reoerwe  the  tax 
Oeduction,  Out  rnost  fmportant.  the  pmniago 
of  knowing  that  your  gih  realty  mac^  a  diher* 
enc^i  in  The  educathon  and  uptmngin^  ot  a 
child.  You  are  invited  io  check  into  Iha 
WB2JKJ  CLASSROOM  NET.  1200  UTC  on 
7238  MHz.  Hope  to  meet  tellow  RCA  mem- 
be  rs  all  he  NY  Ath  let  ic  C\u  b  d  uring  the  Glu  b  's 
annual  baroque!  on  Nov.  22.  Write  us  at:  The 
HCot  JHS22  NYC,  INC.,  P.O.  Box  1052,  New 
YorK  NY  10002,  Round  thectock  HOTLfNES: 
Voice  (516)  674-4072,  FAX  (510)  674- 
$600,  BNB7a2 


WANTSS-313>  N7BH  (206)  843-2557 

BNB773 


"HAMLOO-^  COMPUTER  PftOGfiAil  Fu« 
Features.  18  modules.  Auto4ogs^  7-Oand 
WAS/DXCC.  Apple.  JBM.  CPfM  KAYPRO. 
TANDY.  CRe  t24  as  73-KA1 AWH,  PB  2015. 
Peel3OdyMA0t960  BNB775 

LAMBDA  AMATEUR  RADIO  CLUB  TniernB' 
tJonaJ  amateur  radio  club  for  ^ay  and  l^sbJan 
hams.  On-aJr  sHeds,  monthly  nowsleiter,  and 
annual  gathering  at  Daylon  (21 S)  97a'' 
LJ^RC.  P  O.  BOK  24810.  Philadelphia  PA 
19130>  BNB812 

fNEXP£NSlVE  HAM  RADIO  EQUIPMENT. 
Send  postage  stamp  for  list.  Jim  Brady— 
WA4DS0.  303?  Audrey  Dr.,  Gastonia  NC 
28054.  BNSaW 

BATTERY  PACK  HEBgiLOtNG;  SEND 
YOUR  PACKMflHR  SERVICE.  tOOM  BP2i 
BP3/BP22  $19  95.  BP5mP8/9P23  S25  95 
BP24mP70  $26 .95 .  BP7  S32.95.  KENWOOD 
PB21  S15  95,  PB^IH/Pee  S22.95.  P825/26 
$24  95,  PB2/PaB  $29  95  YAESU  FNB9 
S19  95,  FW810/17  $2395.  FNS11  $29  95, 
FNB3/4/4A  $3695.  STS:  AVT600  127  95, 
ZENrTHnTANDYLT  PACKS  $54.95  -U-DOiT 
fNSERTS"  ICOM  BP3/BP22  S16  95.  BP5/8J 
24/70  $21 .95.  KEN  WO:  PB21  $1 295,  P621 H 
$16  95,  PB24/a5/2e  $19. 95,  TEMPO/S 
$22,95  YAESU'  FNB9  $16  95,  FNBIOH? 
$18.95,  FNe4/4A  $32  95  AZDEN:  $19,95 
'NEW  PACKS":  ICOM  BPaB  (BS  CHG) 
$32,95.  SANTECi  142/1200  S£2  95-  YAESU; 
FN62/500S19  95,  FN 02/600 $2395.  FN617 
$34.95,  FREE  CATALOG.  $3.00Shipping/of' 
(ter,  PA +  6%,  VtSA-MiC  +S2,D0,  CUNARO. 
R.D.6  BOX  104.  Bedford,  PA  15522  (814) 
623-7000  BMBBia 

WANTED:  BUY  A  SELL  AIT  types  of  Elytron 
Tubas  Cail  ion  tree  1  {aOO)  ^1-03&7  or  1 
(€12)  4^9-9397.  C  &  N  Electronfc?.  HaroM 
Bmmst^dt,  6104  Egg  Lake  Road,  Hugo  MN 
55038.  BNBSIS 

COMMOOORE  64  HAM  PROGRAMB-e 
disk  siOes  over  200 'Ham  prDgrarrrs  $1S.9-S. 
25 r  Stamp  gals  unusual  software  catalog  of 
UtiJitias,  Qimes.  Adult  and  British  Disks, 
Home-Spun  Software^,  B^x  10&4'BB,  E^t^ro 
FL33&2e.  BNB917 

JOIN  FAIR3-THE  FOUNOATJON  FOR 
AMATEUR  INTEFINATIONAL  RADIO  SER- 
VICE.  FAIRS  i«  hams  dedicated  to  building 
international  friandshtp  by  providirtg  tachni- 
cal  assistance,  training,  exchanga  visits,  arxl 
equipment  donations  on  a  global  basts.  Free 
^formaikm:  P.O.  acw  341.  Royd  VA  24091 . 
(703)763^^311/382-9099,  &NB9S€ 

PRtNTED  CIRCUIT  BOARDS  for  pnijKls  In 

73,  Ham  ^adN>,  OST,  ARRL  Hand&ixWr  List 
SASE.  FAR  CifCyilS.  18N640  Re40  Ct  ,  Oun^ 
dee  IL  601 18.  &NBg6€ 

SATELLITE  MONTHLY  AUDJO  CODES  1 
[900)  HOT-SHOT,  Inianded  for  lesting  only. 
$3.50  per  cail.  BNB97€ 


AZDEN  SERVICE  by  ianrm  factory  techni- 
cian. NiCds  S36  35  ptus  shipping.  Southerri 
Tachrtotogies  Amateur  Radio,  Inc.,  I07ts 
SW  190  St.  «9.  Miami  PL  (^157.  (305)  238^ 
3327.  mim79 

COMMODORE  &4  REPAtR  Fasllum  arownl. 
Southern  Technologies  Amateur  Radio. 
10715  5W  190th  Stre«1  #9.  Miaitii  FL  331S7. 
(30S)  238-3327.  BNB9B2 

IT'S  BACK  AND  BIGGER  THAN  EVER:  THE 
KW-e  HANDBOOK.  Moditications  for  the 
Heath  HW  series  of  QflP  riga.  A  must  for 
every  QRPer,  $7  95  plus  $1  00  for  first  class 
postage,  or  DX  $t4,95  air.  to  Michael  Bryce 
WB&VGEp  222S  Mayflower  NW.  Massilbn 
OH  44647.  BNB9^4 

SALE;  PANASONIC  WV-3350  video  camera 
arvd  portable  VHS  dnck/tun^r.  $350.  Trio 
TR1 200  6m  XCVR  works!  SSO.  KC3U0.  (904) 
332-^^95.  BNB986 

JUST  IMAfiME  YOUR  OWN  iLUE  RIDCE 
MOUNTAIN  TOf*  25-aCTa  OTH  in  the  coo«. 
greefi  mountains  Only  S975  per  acre.  wonK 
darful  viaHr.  wild  game,  privacy,  road 
Irorvtaga,  smail  stream,  ideal  for  hamming, 
ratiremeni,  or  summer  homa.  Financir^ 
av^Jlabkt,  KK4WW.  Fl^  VirginiaL  (?TO  763- 
3311.  BNBdgg 

WANTED:  Panasof^ic  shortwave  radb  Tech 
tOOO,  silt  band  model,  RF-liSO  in  good  to 
exceltent  condition.  Jjm  Maguira,  P.O  Box 
£466,  Palm  Beach  FL  33480.  [407)655-1052, 
Bf^39d0 

HOBBY/eROADCASTJNG/HAM/CDA 
SURVEILLANCE  transmitters,  amplifiers,  ca- 
ble TV.  science,  bugs,  olhef  great  projeclsi 
Caiatog,  Si. 00.  PANAXIS,  Box  130-S9,  Par- 
^tse  C  A  95S67,  BN  B99 1 

AMIGA,  MACINTOSHp  ATARI  XUXOST 
Amateur  radio  and  elacirpn*cs  PD  solfwartir. 
S4  00  per  disM.  Send  2'Siamp  SASE  for  cata- 
log Specify  wttich  compLFtarl  WA4EFH,  Bo« 
l64S,Drar>gePaj1(FL320e7^l64fi.  BNBS^ 

FLAMEPROOF  SIGNALtmO  KEYS  USN. 
old  stock.  1955,  original  sealed  cartons: 
557.00  each.  Continemal  USA.  SASE.  Bun- 
nell double  speed  key  parts,  ale.  Joseph  Ja- 
cobs. €0  Seavmw  Tarface,  Northporl  NY 
t176B.  BNBd93 

THE  UNIDEN  COOKBOOK  covers  HR-2510/ 
HR-26OO/HR203O/Lincoln/Realistfc  HTX- 
100.  S20;  "Untden  Updates"  suppiemenis 
TU.C,  $12.  Money  ofders  la:  Bud, 
KC4HGH.  POB  907,  Saiauma  AL  36572. 

BNB994 

COMPONENTS  ORO-ORP  LSASE 
KA70JY.  Box  7970.  Jac*csoi>  WY  ^001. 

Bl^995 

ROTOR  PARTS  ROTOR  service,  ROTQfl  ae^ 
cowries:  eilM>-Uys.  Qiiik-Connects,  Pre- 
Sei  mcxfs.  NEW  modete  for  sale.  Free  cata- 
log. C-A,T,S  .  7368  SR  105,  PemlwrvJIte  OH 
43450.  8Nag96 

SURPLUS  Huge  quantities.  Lowest  prices  In 
America.  Catalogs,  13.  Surplus  Traders,  Box 
£76,  Alburg  VT  05440.  BNB997 

NEW  RADIO  BUFFS  SPECIALS;  ALINCO 
MONTH  tS  EVERY  MONTH  AT  RADIO 
BUFFS,  CALL  FOR  ALINCO  QUOTES!  AL- 
SO BEST  PRICE  ON  ALL  TEW-TEC,  JHC. 
AMERITRON,  MFJ,  B&W.  BEIMCHEB,  AOR, 
KLM/MIRAGE,  COMET.  BUG  CATCHER, 
SPt-RO,  HAW  STICK.  AJilECO.  SANGEAN. 
OAIWA.  OtJTBACKER,  ASTRON.  RAMSEY 
KITS,  AflftL  PUBLtCATlONS.  GEOCHRON 
CLOCKS,  PALOMAR,  WE  STOCK  A  COM- 
PLETE LINE  OF  AMATEUR.  SWL.  AND 
MARINE  EQUIPMENT  AND  SUPPLIES  Ofl- 
DERS  ONLY:  ^[aoOJ  82&--6433 .  BNB998 

FOR  SALE:  SCHEMATIC  DIAGRAMS  lor 
home  projects  Write  for  free  list.  John 
Kolozsvari,  3055  Tomkan  Rd,  Unil  #304,  Mis- 
sissauga  ONT  L4Y  3X9  Car\ada.       BIS[B999 
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CABLE  TV  CONVERTERS 

Why  Pay  A  High  Monthly  Fee? 
SaveSIOO's  A  Year 


•  AH  Jerrold,  Oak,  Hamlin,  Zenith, 
Scientific  Atlanta,  and  more, 

•  60  Day  Money  BacK  Guarantee 

•  Shipment  within  24  hours 

•  Visa/MC  and  C.O.D. 

WE  WILL  BEATANYONFS  PRICE 
No  Illinois  Orders  Accepted 

Purchaser  agrees  Id  ocvmply  Tunyh  mil  $|al«  and 

federal  laws  f e^aid^nfj  pt^vate  own^f^nip  of  cabl« 

TV  equipment  Consult  local  C«bift  oiiftrator 


Electronic  Engineering 

P.O.  Box  337.  Barrington.  IL600tl 

FOR  ORDERS  ONLY 

1-B0O-542-942S 

INFORMATION     . 

1-7Oa-54O-1106 


cmCL£  lis  (Mi  READER  ^CJlVlOE  CARD 


\cxtDa\ 


USLs 

I  Rfiinbow  Assorrmmt 


Wt  Skip   SfMtDtrr    Imd  Dtr^  AS<^~ 


1.4  /If  eii  nasWest 
y  I SO II  373-S42i 


IM 

%2f.f$ 

tm 

Si9H5 

404 

S4*.*5 

5»4 

S54 /»? 

i«» 

5*9.95 

s;4.ii 

S44.f5 
589.95 


Slf,*S 

S19.95 
$44.95 


All  ^t4*tt  p"^  -kJ  -Jiv  taf    ^n -^nr^  liUil 
F'^T  ^»vvni|h^  jirijrljvfn  ifdJ^  31^ 


CIRCLE  S  ON  READER  SERVICI  CARD 


Used  Commercial  Gear 


30  Watt  Uniden  AMH  30ChVHF  $1 25 

30  Watt.  EFJ  $29  for  VHF  BPTR  $1 19 

*     *     •     Packet  Special     *     *     ' 

30  Watt  VHF  GE  Century  II  $99 

20  Watt  UHF  GE  Century  W  $119 

Repealers.  DTMF  Mies,  MORE!! 


Versatel  Communications 

1  1-800-456-5548 

P.O.  Box  4012  •  Casper,  Wyoming  82604 


CIRCLE  259  QH  READER  SERVICE  CARD 


VHF  UHF  MICROWAVE  PRODUCTS  FOR  ATV 

ATV   LINEAR    POWER   AMPLIFIERS  — 
PREAMPS— VIDEO  SAMPLER: 

P.A.  Bricks  on  PC.  Boards  $25.00  to  SI  50  00 
Power  Amplifiers  2  meters  thru  1 .2  GHz  (23cm) 
Outputs  1  SW  7W  20W  35W  60W  SSS  10  S 1 79 

ATV  Samplers  (vidao)  Use  with  v»deo  monitor 
and  scope,  Uses  *  N'  oofineciors.  Can  be 
usad  thru  1  2GHz.  with  very  low  toss  A  fnet^r 
is  mcluded  which  gwes  a  relaitve  output  level- 
This  unil  beats  an  on  ih©  air  report  Three  mod- 
els to  choose  from 

$49.00  $60  00  $68  00 

PREAMPS  especially  designed  for  lownojse  and 

moderate  gam.  l44MHz  ihru2  4GHi 
All  products  are  warranted.  See  our  flyer  by 
calling  or  writing  (or  a  copy. 
2  mlr.  PA  &  preamp  Kits  avaiiabte  S25  to  $t  15 
PA  outputs  up  to  60  walls  wilh  ^/^  watt  input. 
ATV  INTEROtGlTAL  RLTtRS  439^  910  25  OTHERS 


(716)692-5451 


210  Utica  Street 
Tonawanda,  NY  14150 


CC^NKTOiOPFilT:  i  lypi 
14MlbtHPin:  UHf 


NCG 


Siqihi»r  w/s  Coax 

COWIKTOflOOTWTi  UHF 
IMUbRfflfT;  UHF 
riimfL444IIIPaT;  N-tVfi 
KJiODai4£  INPUT:  UHF 

Call  For  Your  Noar«»t 
Oealer  Or  Cars  log 

1  [Booj  ses^eei^ 

127S  H(^  Gfm  Stmel 

Anoteiia  a  92806 

(714)  i30-454l/F«  (/14)  630-7024 


THE  RF  CONNECTION 

"SPECIALIST  IN  RF  CONNECTORS  AND  COAX" 


Part  Na, 
PL259/USA 
83  ISP- 1050 

PL259/ST 


DeH^riptian  Pricfi 

UHF  Wale  Phenolic,  USA  made  $  .70 

PL-259  Pnenolic,  Amphenol  M9 

PL-2  59  Tetton ,  AmpfiefKjt  1 .  ?5 

UHF  Male  Silver  TeflOO,  USA  1 . 50 

RediK:er  for  f?(^5£E  -20 

l^ediK^  f^  ftG-SQ  &  Ml  Nl  E  ,20 


KluiaieRG^,  213. 214.  targe  t>ody  500 
N  Wale  Pjn  tor  99 1 3 .  9086 .  a2 1 4 

fit5U&21EMJ&UG-2l&AiNs  l.SO 

NMalerorRG^wrtti  9913  Pin  3.95 

N  Male  for  RG-8  with  991 3  Pin  5  75 

N  Mate  lo  Sa239.  Tefkm  USA  6.00 

H  Femate  to  PL'259,  Tefflofi  USA  G  ,00 

"THIS  LIST  REPRESENTS  ONLY  A 
FRACTJON  OF  OUR  HUGE  INVENTORY" 


UG-21BAJ 
9913ff^N 

{rxnv  m  gold) 
UG^3 10/991 3 
UG  218/9913 
U&l4€Aai 


THE  R-F.  CONNECTION 

213  North  Frederick  Ave,  #11W 

Qaithersburg,  MD  20877 

OfSEBS     1-«00-783-26at 

JNFO     30I-S40-5477     FAX     301-e69-36t© 

PRICES  DO  NOT  INCLU€C  SHIPPING 

PRICES  SUBJECt  TO  CMAWGE 

VtS^  MASf^PCM^.  ADO  4ik| 

UPS  COO.  AOO  UMO  PEH  OfiDert 


CIPKILE  1 15  ON  fi£A£)ER  SERVtOE  CARD 


PAV  TV  AMD  SATELLITE  OESCRAMBLING 
ALLNEVV  l992EDlTfOM  ALL  NEW 


rt'5  up  to  ihe  mrnute  All  new  update  on  C3h\e.  wir&tess 
afid  ^atelfite  TurrMKis,  b^»sses.  circuits,  chipping,  bul- 
lets, bags.  Oeclec.  Liberty  One.  ECM's,  data  readers, 
programming,  and  lots  more.  Our  b&sA.  yet.  Only  S15.96. 
Oltier  (all  drfferenrj  editiofts  I99i.  1999,  Volume  On« 
{Basics)  515  95  each.  MOS  Handbook  $9.36.  Satellite 
Systefres  Umter  $600  $1 2.95.  Any  3^129  S5  or  6/$49  95. 
Video  $29.95.  Scrsmbting  New^  Montftty  $24,9S^r. 
Sample  $3.  All  iww  catalog  St .  Shipping  co^ls  trsdubed. 


Scrambling  Mews.  l552Hertel  Ave..  Buffalo.  NT  142 1 6 
Voice  FAX  i716)  m-im  COD  s  are  OK.  Add  S6. 


CIRCLE  36  ON  HEADER  SERVICE  CARD 


Range  Extender  for 
2  mster  Hundhelds 

*  Booab  Signal  ttan  Fl*x 
&  1  .^  wave  Art«nfl4$ 

-  Lowera  Rsdisrion  Afigh? 
<  liEiprchua  both  R6caiv« 

and  Tr^j^gmil 
"  t^is«&  Lciw  P*CM«f 

Piert^i'iTisnulfl 

*  Sa^»«s  vQiJr  fiaTtwry  PacU 
Orde^F  HotSifte 


■  lirtoUTushfe 

-  Eaitfly  Concealed 

*  Snaps  Dn  Hand  held 

>  WHflhn  only  1 13  oz. 

Adda  No  Bulk  or  Halghft 

BoK  s«B3a  Pr^vp  m  Maqa  1-600^926^7373 
^^    See  and  Hear  the  Difference 


CIRCLE  107  OH  READER  S^VI^CARO 


SCARED  OF  THE  CODE? 


IT^S  A  SNAP  WITH  THE  ELEGANTLY  SIMPLE 
MORSE  TUlOft  ADVANCED  EDITION  FOR 
BEGINNERS  TOEXPEHTB— AND  BEVONO 

Morse  Code  leaching  software  from  GGTE  i«  the 
most  popular  in  the  wofid — and  for  good  re^M>n. 
You  II  learn  f|ulckest  with  the  most  modem  te»clTiin|| 
methods^mcluding  Famsworth  or  standdrd  code, 
on~screen  f  tashcards,  random  charactef^,  words  and 
bHIion^of  conversations  guaranteed  to  ccwrtaln  ewety 
required  characrter  e^ery  time— in  12  easy  leasons. 

Sneak  through  Irathersofne  plateaus  in  one  tenth  of 
■  word  per  minute  steps.  Or,  cre^e  your  own  drlUi 
and  ptiy  them,  print  them  and  save  itwm  to  disit. 
Import,  analyze  and  convert  tevf  to  code  for  addition- 
al drills. 

G«ft  the  «oftwm  the  ARRL  ^efls  and  uses  lo  cre^e 
their  pra€t>c«  and  iesi  tapes.  Morse  Tutor  Advanced 
Edition  is  aiitfkroved  for  VE  eicani^  at  a1^  levels.  Morse 
Tutor  is  great— Morse  Tutor  Advanced  Edition  is  even 
better — and  it'a  in  us«r  $eJectabl«  cotor.  Order  youra 
today. 


Foe  art  MS-DOS  computers  fineltiding  laptops). 

Avaftebte  at  dealers,  thru  OS  Tor  Z3  or  send  £23.95 

S2  S&H  (CA  residents  add  &^  tax )  to:^ 

GQJ^,  P.O.  Box  3405,  D«pt. 

liiiBpOft  Bmm^,  CA  92659 

Specify  5H  or  $\^  inch  disk 

ipr^cm  Includes  1  year  of  free  upgrade*! 


LO. 

7S 


CtftCi£  2T&  ON  READEI  SfftVlCf:  CARD 


CiHOLE  54  QH  READER  S£RV*CE  CARD 


fnRCLE  193  ON  READER  SERVlCl  CAMft 
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Number  2S  on  your  Feedback  card 


INTERNA  TIONAL 


Amm  Johnson  NIBAC 
f  05  Oid  Homestead  Hwy. 
N,  Sw&nzey  NH  034Sr 

Notes  from  FN42 

/  am  wriVng  this  during  the  iast  week 
in  August.  As  we  ^\  probabiy  remefn- 
tier,  there  was  dft  attempted  coup  in 
the  Soviet  Union  to  remove  Mikhait 
Gortactwv  from  the  Presidency  of  the 
SQvtet  Union.  As  usual  with  world 
events,  hams  were  involved  in  the  hap- 
penings. 

tn  the  United  States  we  were  shown 
video  (ootBge  on  the  television  of  what 
was  happening  in  Moscow.  One  of  the 
stories  showed  the  office  of  Boris 
Yeitsin,  President  of  the  Republic  of 
f^ussta.  A  portion  of  the  report  showed 
that  an  tCOM  tC-735  was  being  used 
for  communications  on  14. 167  MHz,  a 
ham  affostad  frequency.  [EdHof's  note: 
We  just  re<^ived  a  newspaper  clippifig 
from  The  Momirtg  Cail,  an  Easton. 
P6nns:yfvanja,  publicatkHi.  on  amateur 
radio  operator  Romeo  Stepanenko 
3W3RR.  a  resident  of  Moscow  wtio 
kept  Yo<lsin  m  loiich  with  the  world  dur- 
ing the  ihre«-day  seig©.  In  a  FAX  to 
WilJiam  N.  Goodman  K3ANS.  at  whos« 
home  Stepanenko  was  a  guesi  last 
year.  Stepanenko  wnles,  "Usien  lo 
R3A  oo  1 4. 1 75  and  7j044,  the  only  real 
and  tarsty  information/'  Yuh  Braienko, 
who  helped  set  up  the  shortwave 
station,  said  that  the  station  also  eo^ 
lected  and  retransmitted  information 
from  other  parts  of  the  country  on 
the  people's  reaction  to  the  attempted 
takeover.  Kelen  Brajenko  translated 
Russian  to  English  on  the  air  for 
Stepanenko.  Yuri,  Hefen,  and 
Stepanenko  spent  three  days  and 
three  nights  with  a  learn  of  Russian 
ham  radio  operators  on  the  sixth  floor 
Of  the  Russian  Parliament  building, 
keeping  the  world  informed.  TNX 
K3ANS  for  sending  us  this  irtforma- 
tion.) 

About  the  same  time,  the  eastern 
seacoast  was  visited  by  Hurricane 
Bob.  Usuatfy  a  hurricane  that  coukt 
cause  heavy  damage  would  recetve 
top  bitting  in  the  media.  t>ut  h  came  m 
s^^nd  to  the  attempted  coup  in  ttm 
Soviet  Union. 

A  week  following  the  hurricane,  t  was 
watching  a  program  on  one  of  our  PBS 
(Putflic  Broadcast  Service)  TV  charh 
nets  which  showed  the  effects  of  hurri- 
canes and  what  can  be  done  &y  bust* 
ness  owners  and  homeowners  to 
minimize  the  damage  from  the  winds 
and  rain,  tn  the  program,  a  weather 
forecaster  asked  for  more  information 
from  an  affected  area.  He  was  talkmg 
to  a  person  sitting  in  front  of  a  radio. 
The  readout  on  the  front  of  the  radio 
showed  14.325  MHz,  a  ham  frequency 
in  the  United  States. 

t  have  listened  to  that  frequency  in 
the  past  during  hurricanes  and  have 
heard  the  National  Weather  Service 
(NWS)  in  Miami,  Florida,  receiving  re^ 
ports  from  hams  on  conditions  there. 
That  information  was  very  important 


because  the  data  from  the  NWS  in  ifm 
^te^ed  area  was  unavatlabie  due  to  a 
power  outage. 

Sometimes  t  fmve  heard  the  reverse: 
the  NWS  has  sent  wammgs  to  the  af- 
fected areas  by  ham  radio  because  alt 
other  communications  channets  were 
out  due  to  weaiher  related  damage. 

This  points  oat  that  hams  have  been 
useful  in  many  different  ways  tn  the 
past,  and  must  be  ready  to  assist  at  any 
time  when  the  need  arises.  Now  is  the 
time  to  prepare  for  the  future.-^'Arme 
NiBAa 

Roundup 

Japan  From  The  JARL  News:  The 
Internationai  Telecommunications 
Union  (ITU)  has  decided  that  a  Plenipo- 
tentiary Conference  will  be  held  in  Ky- 
olo,  Japan,  tor  five  weeks,  commenc- 
ing September  19.  1994,  This  is  the 
ftrst  lime  that  the  ITU  Ptenipoieniiary 
Conference  will  be  held  in  the  Asia- 
Pacific  region,  and  more  than  t.20O 
participanls,  originating  from  as  many 
35  f&4  countrtes,  are  expected  to  at- 
tend. 

Though  the  agenda  for  Japan  has 
Fioi  yei  been  decided,  a  special 
plenipoteintiary  committee  witl  hand 
over  f  he  subiect  of  ITU  reorganij^ation, 
and  the  new  direction  of  ITU  will  be 
discussed.  Equally  of  rmporlance  will 
be  the  elect  ion  of  a  new  secretary  gen- 
eraJ 

Taiwan  Official  Visits  JARL.  Mrs. 
T$ai  S.  Luan,  a  senior  member  of  the 
Telecommunications  Bureau  oi  Tai- 
wan, together  wfth  her  husband,  visit- 
ed JARL's  offices  and  met  with  the 
Secretary  of  the  I  ARM,  Region  III,  Mr. 
Fujioka,  and  the  latter  explained  in 
general  about  amateur  radio  in  Japan, 
and  elaborated  on  JARL's  warious  ac- 
tivities as  well. 

Their  two-day  visit  (June  18  and  19} 


was,  according  to  Mrs.  Luan,  very  sat* 
isfying  as  she  was  given  full  details  lo 
her  inquires  about  the  Japanese  sys- 
tem of  qualifying  amateur  radio  opere^ 
tors  and  licensing. 

AUSTRALIA 

David  Horsfall  VK2HFU 
P.O  Box257 

Wahroonga  NSW  207$ 
Australfa 

Ttus  is  jifsl  a  quick  preview  of  the 
coming  months ^  Briefly,  there  is  agita* 
lion  lo  remove  the  GW  requj foment 
(xympleteJy  for  HF  access,  and  replace 
it  with  further  theory  (e.g.,  advanced 
communicaiJons);  and  following  the 
development  of  exammations  to  ac- 
credited examiners,  the  WIA  looks  to 
be  the  sole  supplier  of  such  papers, 
thereby  putting  a  few  noses  out  of  joint. 
Finally,  the  packet  protocol  wars  are 
raging  again.  This  lime  lt*s  ROSE  vs. 
NET/ROM.  Stay  tuned  for  the  latest! 

ISRAEL 

Ron  Gang  4X7  MK 

Kibbuti  Unm 

ON.  Hanagev 85530 

Israel 

Packet:  4XlMKm4X4SVJSR.£U 

Ml nistry  of  Communications  News 
Speaking  for  the  Mtrnstry  of  Commun*- 
^tions  at  the  annual  General  Member^ 
shtp  Assembty  of  the  I  ARC.  Mr,  AJon 
Bar  Se^a  4Xi  AB  praised  the  radrt>  ama- 
teurs who  came  forward  and  vofun- 
leered  their  services  at  the  Ministry's 
monitoring  slation  in  Jaffa,  as  well  as 
ttiose  who  relayed  traffic  tor  the  Ameri- 
can servicemen  and  women  stationed 
in  the  Persian  Gulf  during  the  crisis  and 
war. 

A^on  assured  us  f  hat  the  Israel E  dele- 
gation to  the  1992  World  Admin Islra^ 
live  Radio  Council  (WARC)  will  be  a 
staunch  supporter  of  amateur  radio, 
and  wiEl  do  its  best  to  defend  our  bands 
against  the  various  interests  who  wish 
to  take  more  slices  of  spectrum  away 
from  us. 


The  Ministry  of  Communications 
caught  some  pirates  who  had  been 
causing  interference  to  amateur  com- 
munications, and  seized  their  equip- 
ment and  filed  criminal  charges  wilh 
the  po^kre.  Mr.  Bar  Se^a  stressed  that  it 
is  drfficuil  to  catch  such  culprits,  and 
even  once  things  are  before  the  courts 
it  can  lake  much  time  before  sentences 
are  passed.  Nonetheless,  being 
caught  and  having  equipment  seized  ^ 
an  unpleasant  eKpenenca  and  a  pun- 
istanent  in  itself,  as  wett  as  a  deterrent 
toothers.  The  Ministry  would  like  to  see 
mofe  partrcipation  from  the  amateur 
cofTim  unity  m  this  ongomQ  hunt. 

4X1  AB  Cited  the  opening  of  a  por^ 
tion  o!  the  50  MHz  band  for  radio 
amateurs  in  Israel.  ar>d  said  that  this 
was  a  step  in  the  direction  of  further 
increasing  amateur  activity  here  in  that 
frequency  range ^  In  closing  he  con- 
gratulated the  young  amateurs  who 
had  just  recently  passed  the  Novice 
examinations,  and  said  that  with  the 
expansion  of  Novice  privileges  we 
were  seelr^g  a  greater  influx  of  young 
people  into  our  ranks. 

Activity  Thrives  at  the  I  ARC  Home 
Every  Thursday  evening  the  new  I  ARC 
headquarters  are  bustling!  Each  week 
at  this  time  interesting  lectures  are  de^ 
livered  mainly,  but  not  exclusively,  on 
topics  related  to  amateur  radio.  Topics 
covered  up  lo  r>ow  include  computer 
progranvs.  packet  radio,  antenna  tower 
construction  and  safety,  etectromag- 
netic  radiatk>n^  and  aircrah  accklent 
analysis, 

BehirKj  the  scenes,  organizing  ttiese 
different  interesting  talks,  is  Tuvia 
Greengross  4X4GT.  It  is  said  thai  Tu- 
via is  an  expefl  in  arm-twfsting,  cor^ 
vincing  membersof  our  ham  communis 
ty.  which  it  turns  out  ig  blessed  with 
numerous  experts  in  many  fields,  to 
give  an  evening's  talk  on  the  subject  of 
their  expertise. 

Morse  Camp  In  Hal  fat  For  the  first 
lime  in  the  hf story  of  IsraeL  a  day  camp 
Is  being  held  for  the  express  purpose  of 
teaching  Morse  code.  From  July  7th 
through  the  18th,  from  8  a,m,  to  noon, 
the  course,  sponsored  by  the  City  of 
Haifa,  is  being  held  at  Beit  Miller  on 

Continued  on  page  90 


Photo,  The  President  of  the  Govierno  Autorromo.  Don  Lorenzo  Olarte  CuOen  (seated),  ts  shown  wtth  the  president  of  the  URL 
Club. 
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Easy.Easy..Easy 


Learn  Morse  Code 

by  using 

Mr.  Morse 

The  only  program  which 

can  tutor  you  to  receive 

and  transmit  Morse  Code 

This  is  a  new  soflware  for  IBM 

computers  /  compatibles  with 
EGA,  VGA,  HGA.  or  MCGA 
graphic  card.  Mr.  Morse  is  a  user 
friendly  program  which  uses 
ad  ult  training  techniques.  You  can 
adjust  the  speed,  sound  pitch,  add 
sound  distractions,  and  select  the 
message  content  toincludesypher 
code,  words,  Q-codes,  sentences, 
score  your  own  or  let  the  p  rogram 
do  it  for  you.  Used  by  the  Naval 
Reserves  in  Canada.  The  receiv* 
ing  module  is  $3495  US  add  the 
transmittingmoduleforS19.95US. 
Both  for  S49.95  US.  Add  S5  S  &  H, 

MARCOMP 

402^30  Keith  Road  West, 

North  Vancouver^  B,C     ^ 

Cfttiadd  V7M-1L5 

(604)  980-5718,  (604)  988-6455  fax 

"Dealer  Inquires  Welcome  " 


MADISON 
SHOPPER 


ORDERS:  1  (800)  231-3057 

,1  (71 3)  729-7300  Or  729-8800 

FAX  1  (71 3)  358-0051       Ml 

10630  ■■■. ..'■ib**»iii4'i'iFV0ll 

Van  Gorden  G5RV , . . . ,  $44.00 

Van  Gorden  01 , , , , , 16.00 

Van  Gorden  BaJun  M  or  4-1 .... $16.00 

A£A  PK  232  MBX $309.00 

A£A  MM3. , ....*•..<.. $169.00 

AEA  ET'1 . , , $89.00 

AEA  LP..... $36.00 

Barkef  &  Wiriiamson  VS'300A, $99.00 

Barker  &  WilfJamson  CS3G — $36.00 

Barker  &  Wilimmson  CS6G, , . , $46,00 

GSI  Private  Patch  V $489.00 

Valor  2M  Va,%  MAG $25.00 

Nye    Keys ...  .........  $26.00-$66.00 


Ameco  Study  Guides . , 

Simpson  Meiers  most  new  boxed,, 

Other  New  Parts  2.5  mH  Chokes* 

5-25  pf  Capacitor  (Fits  Collins^. , 

.0015/10  kV  Axial  Capacitors 

.001/10  kv  Doorknob  Capacitors 

Copper GJ ad  Epoxy  Bd.^  Ooyble, 

17'^  ^  1?" 

RacBlving  Tubes,  CalL  ...,*«.>... 
tOOO's  Meters,  Transformers,  Tubes 

100  MFD/450  VDC ... 

60  MFD/450  VDC, 

50  MFD/350  VDC 

r^enia  o'''OvU^ .....  ^ ..... . 

Penta  6146B , 

Penta  811  A.  * *, . 

572B     , 


*    *    n     ^ 


$5.95 
$30.00 
$20.00 

.$4.9S 
.SI  .00 

.S1J5 
$10.00 

$4.00 

.  $5.00 

.  ..CaU 

.$4.00 

$3-00 
.$t.SO 
$99.00 
$12.00 
$12,00 
$59.00 


CIRCLE  4e  OH  READER  SERVICE  CARD 


12310  ZAVALLA  STREET  •  HOUSTON,  TEXAS  770B5 


CinCU  25  ON  READER  SERVIC:£  CARD 


CAN  YOU  SPOT  THE  ANTENNA? 


Neither  can  your  neighbors. 
At  last  a  solution  to  antenna 
restrictions>  The  Ventenna"^ 
is  so  simple,  it  installs  in  less 
than  10  minutes.  Yet  it's  so 
unique  that  a  patent  h^s  been 
applied  for  it.  The  Ventenna 
simply  slips  over  tlie  existing 
vent  pipe  on  your  roof  and  is 
virtual  iv  undetectable . . ,  vet 


Please  add  $4.00  r<ir  shippinji^  imd  handling.  Dealer  jii(|uirieK  imiUHl. 


performs!  Orderyour  2m  Ven- 
tenna by  phone  or  mail, 
$5935:  specify  IV2"  or  2" 
vent  pipe, 

tVEW:  220  &  440  MHx  Versions 
W^M^  -fc    P  .0 .  Bojt  445 ,  Rockl  i  n .  C A  95677 
I  Ml6  Order&t  (916)  624-7069 

Forbes 
Group 


REMEMBER. .  A  LOW  COST  POWER  PACK 
WITHOUT  PERIPHEXS  OUAUTV  IS  NO  BARGAIN 


PERIP 


HEX  POWER  P^KSFOB 

pi 


\SUPER  PACKS  FOR 
■COM  2/4SAT  &  24AT 


BP-83  72V  GOOmah 

$33.50 
BP-83S  7.2V  750mah 

$43,50 
BP-84  I2V  lOOOmah 

$57.00 
BP-84S72V1400mah 

$63.00 
8P-85S 12V  SOOmah 

S76.00 


SAVE  ON  THESE  POPULAR 

PERIPHEX  POWER  PACKS 

BP-7S  13.2V IZOOmah  ...  $65.00 

BP-8S9,6V1200mah  .pp    $85.00 


SAVE  WITH  THESE 
YAESU  VALUES 


FNB-4SH12VT0OflTnah 
S71.00 
>H    ^     >i  FNB-14S7  2V14O0mBh 

V^  $59.75 

I    V  FNB-17  7,2VeOOmah 

Vl  ^^  S35.00 

^''^  R«B-12 12V  BOOmah 

S4595 

'SEND  FOR  FREE  FfiB  2 10.^  Wmab 
CATALOG"  S2250 


BIG  SAVINGS! 


PB'25/26S  fl.4V  SOOmah 

$65.00 
PB-1T2V1200iiiali 

S87.00 
PS^  T2V  eOOmsh 

$59.00 


ManLtactured  in  the  U.S.A.  with  m€tcha{l  eells,  ihase 

Super  Packs  foaiurs  short  crfciJil  prutQction  and 

overchsrg?  prattiEt^Dn,  and  a  12  morilh  warranty 

All  inserts  jn  stocic  or  available  frorri  authorized  dealers. 

CALL  US  TO  DISCUSS  YOUR  BATTtRV  REQUiaEMENfS. 


Mwtincmiii 


i 


Add  S4  DC  Shipping  &  HanilliniS 
Conntcucut  rfl£id0nt$  add  8%  tinL 

ipeRlPtKPX  inc. 

1 1S-IB  Hurlty  Bet.,  Oxtord,  CT  0647S 

800*634^8132 

In  ConneGticut  203>264*3985  -  FAX  203-262»6943 


CIRCLE  11  ON  READER  S€RVJCE  CAJID 


cm  CLE  68  OH  READER  SERVICE  CARD 
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Nymber  26  on  your  Feedback  card 


FECIAL  EVENTS 


Ham  Doings  Around  the  World 


isstirtgs  me  frBe  of  charge  as  space  permits.  Piease  send  us  your  Speciai 
Event  !wo  months  irr  advance  of  the  issue  you  want  ft  to  appear  in.  For 
example,  if  you  want  it  to  appear  in  the  January  issue.  w&  shoufd  r&cmve  ft  by 
October  31.  Provide  a  dean  concfse  summary  of  the  essential  details  about 
^ur  Speaai  Event.  Ctteck  /HAMFESTS  on  our  BBS  (603-S25-443S)  for 
iistings  that  were  too  (ate  to  get  into  publication. 


NOV  2 


ENID,  OK  Th«  E  n bd  ARC  will  nosi  a  Hamfesi 
at  Garfi«ld  County  Fairgrounds"  Hoovar 
Bklg..  OK?ofd  Si.  amj  N  4th  VE  Exams  begui 
&t  10  AM.  waD^-ins  w&lcoitie  Free  parking. 
fre#  table  spacer  Dealer  prBSent.  RV  hook- 
ups. Admi^iqn  St  FaJh-in:  145  29*^144  €9. 
444  4ar44ft.40  Cmitacl  Tom  tiSLWT,  i405j 


NOV  3 


WESTMINSTER.  MD  The  2nti  Annual  Ma^ 
son-0'xon  Computer  and  Hamlesl  will  b© 
fiald  at  the  Carroll  County  AG  Cenler,  Smith 
Ave.  Limited  overn^ghi  camping  sites  are 
available.  Set-up  begins  at  6  AM.  gates  open 
ai  e  AM  Admission  $6.  Tailgating  S5  Inside 
tables  SI 0.  VE  Exams.  Contact  Derinis Bald- 
win KA3IXG,  iSOi)  239-3878 .  or  write  PO 
8ojt3099,  Westminster  fiiO  2i1SS. 


NOVB 


CAMILLUS.  NY  VE  Exams  will  be  held  at 
thft  Town  of  Cafntllus  MunECipal  BJdg  ,  4600 
W ,  Gends^e  Si . ,  starting  at  7  PM  Test  tee  tot 
Techrtcian  t  hrotjgt\  Extra  class  is  £5  2S  Talk- 
tn^  147.300  Conlaci  Jot}(%  PatchtH 
KB2EmJ,  (315)  4M7-0298.  Please  tiring  Iwo 
fonns  ol  ID  ami  a  copy  of  your  Ijcerss 


NOV  a- 10 


CH I ANG  MAI .  TKA JtJ^I^D  The  Radio  Ama- 
teur Society  at  Thadand  will  hosi  ttie  idth 
Bfmual  SEANET  Conv^mion  at  Itie  Chiang 
Mm  Plajta  Ho^el.  For  reservation  details  wnte 
to  CPMBox  2006,  eangkok  tQSOt.  Tftsi- 
lanti^  or  check  into  the  net  trom  12  00  Z  on 
M.320  and  coniaci  any  NS  station  mat 
ct^ecksin 


N0V9 


COOKEVILLE,  IN  An  indoor  Hamfest  will 
be  held  by  JVARIM  Irom  7  AM^3  PM  Sat-yp  at 
5^20  AM  Admission  $2,  tables  $5  Location 
given  on  talk-in  on  145.45  RPT  Ccntaci  BiH 
FerreUmSSB.  fGiS)  452-3962. 


NOV  10 


LONG  ISL  AMD,  NY  The  Radio  Central  ARC 
will  sponsor  HAMEXPO  at  Suffolk  County 
Community  Collage;  Lortg  Island  Expwy.  em 
S2-Nichd5  Rd ^County  Hd,  97-1  mi  north 
Free  parking  VE  Exarns.  seminars,  forums 
Admission  S5  at  the  door.  Tabfes  S20  \n  ad- 
vaitce  Send  to  Amf^  Cenirgt  ARC.  PO  Sox 
€8ii.  Mtiier  Place  MK  Jl7e4.  For  infp  ca44 
John  Mmrk  K32Q0.  (SfS}  SB9-S33S  or  Ji^ 
Am»  Coimtti  H21ME,  (519)  399-  7977. 

NORTH  HAVEK,  CT     The  South  Central 
OomtClicul  ARA  Will  hold  an  iridoor  Ham 
Radio  BJfid  Compytef  Ftea  Market  at  North 
Haven  Park  and  Rec  Center ,  7  Lmsl^y  St 
Setters  admitted  at  7  AM,  buyers  9  AM-3  PM 
TBt)4e£  St5  in  advance,  S20  at  fhe  ckKK  Gen^ 
9ral  admrssion  $3  per  person  Talk-in  t4£l>i; 
.61  Ta^te  reservations  must  be  recetvad  with 
Checit  by  Nov  1si.  no  resefvations  by  phone 
For  reservations  ano  mlo.  SASE  \o  SCAR  A 
Flmm  UarUPty  PO  Bo»  61.  North  W*ven  CT 
66473.  or  calt  flrad  WAITAS,  (263)  265- 
£47^  bet  ween  7  PM  and  1DPM 


NOV  16 


PLYMOUTH,  MA  The  Mayftower  ARC  will 
hosi  a  Flea  Market  a|  INe  Plymouth  Memonal 
Hall  BIdg  in  Plymoulh  Center  (RT3A)  from  9 
AM -4  PM  Tables  are  $1 0  in  advance.  $1 2  at 
the  door  (if  available}  Severs  admi;tted  at  S 
AM.  Donation  S2,  children  under  12  ffea, 
There  will  be  a  Micro wave/ATV  demo  Talk- 
Ifi:  446  625  and  t4€  55  simplex  Mail  SASE 
and  check  wtth  table  payments  to  M,^,ffX., 


PO  3cm  766.  Ptymouth  MA  023G0.  for  info 
call  Jon  WS1K,  {S09)  746~01§2  Or  Jim 
NMJF.  (566)  747-2224.  e^f^ 

MONTGOMERY,  AL  The  Montgomery 
ARC  wiH  host  the  1«h  annual  Montgomery 
Hamtesi  in  Garrett  Coltseum  at  the  Soutti  Ala- 
bama Stale  Fairgrourtds  on  Federal  Dr  Free 
parkirtg.  Free  admlsskin  Set-up  begins  at  8 
AM,  doors  open  io  the  public  from  6  AM-3 
PM  FCC  Exams  start  at  &  AM  Bhng  original 
and  a  copy  of  your  current  license,  ptcture  10 
and  $3.  Talk-in  on  146. 24/  64,  call  W4AP 
Ragchew  146  32/92 (with  phone palch^  *iipt 
*downJ,  147.78/  la,  449.50/444.60  Flea 
Market  reservations  are  not  required  Special 
Hamfest  rales  at  Villagers  Inn,  \*Bb  ai  Ann 
Street  {$26,50  plus  tax,  up  lo  4  folks),  Phone 
the  desk  at  (205)  834-4055  or  000^328' 
7829.  For  reservations  at  the  Coliseum  Motei, 
across  Ihe  street  from  the  Hamfest,  the  desk 
phone  is  (205)  265-0566  ot  600-676-6835. 
For  mora  info  write  to  Msmfest  Committt^, 
c/o  2141  Edinburgh  Dr^  Montgomery  AL 
36  J  rfior  phone  Phil,  (2QS}  272^7980 {i^Bf  5 
PM  CST,  or  any  reasonabie  hour  on  week- 
ends and  twhdays}. 


NOV  17 


CHICAGO.  IL  The  Hart^  Auction  of  the 
Chicago  ARC  «il1  be  hekj  at  the  DeVry  (rrst  of 
Tech  .  3300  N.  Campbe^,  from  12  Noon  untill 
atl»sciid  Dooroperts  at  t1  AMfor  selien. 


NOV  23 


BILLERICA,  KA  An  Amateur  Radio  and 
EiectrcMnics  Aucljon  will  be  he9d  from  1 1 AM-4 
PM  ai  3£K>  Concord  Rd.  Free  admnssion  and 
parking  Seller  check-in  al  9:30  AM  Buyers 
adTTiiiied  at  10  AM.  OomTriissioii  is  15  per- 
cent. Si  minimum,  530  maxrmum  No  com- 
mrssion  for  owner  buy-back  Contatt  EHei 
Mayer  W7MJ.  (508}  65i^i63.  This  event  is 
sponsored  by  Bull  HN  1200  RC  and  the 
WaltfiaTTi  ARA 


NOV  24 


WHEATON,  IL  GMRS  of  Illinois,  Inc.,  wiFl 
hold  our  annuai  "Winterfes!"  at  DuPage  Co. 
Fairgrounds  on  November  24,  1991^  from 
B:00  am,  to  1:00  p.m.  Tabtes  are  S10  in  ad- 
vance, $12  at  the  door.  Ttckets  are  $4  ^n  ad- 
vance and  S5  at  the  door,  outdoor  flea  market 
Spaces  are  availabte  at  no  charge  Plenty  of 
parkhng,  no  tat)le$  m  hal^ays.  no  crowding. 
For  more  ir>fD  call  Bob  (708}  696^1492  or 
*Tlte:  GMRS  oftU  inc.,  2077  W.  Roo&eveft 
Rd.,  WheatonlL  60187. 

RICHMOND,  VA  PC  Fast  Computer 
Shows,  kic-  win  hokj  a  Hamfest  at  the  Virginia 
State  Fairgr<HirKis  from  10  AM-4  PM  Admi** 
ston  IS  SG  lor  aduMs,  diidnefi  under  1 0  admrt- 
tedinee. 


NOV  30 


APACHE  JUNCTKHI*  A2  The  Supersinjon 
ARC,  WB7TJ0,  Will  hold  lis  annual  Hamfest 
al  PiM  Rodeo  Grounds,  NW  comer  Brown 
Rd  and  Meridian,  from  7  AM-3  PM  Admis- 
sion $1  Tailgate  space  S3  per  space, 
overmghi  parking,  no  hook-ups  Talk-In: 
1 47  72/ 1 2  Contact  Chuck  Kruppenbacfter, 
(602}  986-3060. 

SPECIAL  EVENT  STATIONS 


NOV  2 


URBANWAp  VA  The  Rappahannock  ARA 
Will  operate  K3R2R,  1330-21 30 UTC,  lo cele- 
brate Ihe  34th  annuai  Urbanna  Oyster  Festi- 
vat  Operation  will  be  in  the  fo3 towing  bandS' 
20  meters:  14  t40f.280:  40  meters;  7  240/ 


.290:  80  metefs:  3  660/880  For  ceftMlcaAe, 
send  QSL  and  3'^^  x  1 1  SASE  lo  Fhyflis  Hmm- 
ton  H4VZC,  PO  Box  396,  Burg^ia  VA 
22432. 


NOV  3-3 


C  OOCEVILLE ,  TN  The  ARS  Of  Tennessee 
Technological  University.  wtU  operate  Staiion 
WA4UCE  from  I400-2400Z  Sat  &  Sun  .  m 
conjunctkin  wtth  the  Unrversity  s  4fith  Home- 
coming  Celebration.  Operations  will  be  on  the 
General  portior^  ot  itieBO,  40,  20,  t5  and  10 
meier  t»ands  and  the  Novice  portion  of  10 
meters  For  certificate,  send  QSL  and  9x12 
SASE  to  TTABS*  Teitnessee  Jechnologicat 
University^  Box  5262,  Cookevilfe  Tti 
38505. 

GHAflLOTTEp  NC  The  new  Amateur  Radio 
Education  Center  at  the  Discovery  Place  Sci- 
ence Museum  will  celebrate  lEs  opening  by 
hosting  Station  W4BF8  from  noon  EST  Nov, 
2-noon  Nov.  3.  W4BFB  will  be  operated  by 
the  Mecklenburg  ARS.  pnmarlly  on  phone  in 
ihie  bottom  50  kHz  of  tlie  General  phone  sub- 
bands  on  75,  40  and  20  niters,  and  around 
26.400  For  QSL  and  Certificate,  send  OSL 
card  and  a  9  x  12  SASE  with  two  units  of  First 
Class  posiage  to  Ralph  Eutartka  HK4fCt 
602 1  Co&tbrldge  Lan^,  Chartottv  HC 
28212,  USA, 


NOV  3 


LEGARTO,  TX  To  help  celebrate  the  me- 
dieval flavored  Atri^eyFest  I.  the  Beftedtcnne 
monastery  of  Corpus  Chfisti  Abbey  and 
Benedictine  Retreat  Center,  the  Corpus 


Ct«riiti  AflC.  win  operaie  station  W5MS  neai 
the  shore  of  Lake  Corpus  Chnsti .  m  Live  Oak 
County.  hTjm  0000-2359  Z  Frequencies; 
Lpwer  25  tc  ptione  subtands  o^  the  84,  40, 
20,  1 5,  af¥J  10  rneter  bafida,  RTTY  tsti  20  and 
tS  m:  146.96-.  147  08*.  444 70+  For  a 
OSL  certtficaie,  send  QSL  and  a  large  SASE 
to  Bt,  Domihte  Mazoch,  OSB.  HSTCB,  HCR 
2  Box  6366,  Sarxiia  TX  76363. 


NOV  4-10 


PEMSACOLA.  FL  The  Serious  Hams  ARC 
will  operate  4  Nov.- 10  Nov  to  celebiaie  tha 
decommissioning  of  Ihe  USS  LeKington  AVT- 
16  Operations  will  be  in  the  lower  portion  of 
the  General  80-- 15  tneler  subbands  and 
2Ef  .350,  For  ce  rtificate ,  send  OSL  a  nd  a  9  x  1 2 
SASE  10  Mike  Brown  HAMAD,  519$.  Edge- 
wood  dr.,  Pensacata  FL  32St^.. 


NOV  7 


CLINTON.  NC  The  Sampson  County  AftS 
will  operate  Station  AB4TT  from  1 700-34002 
for  the  Sampson  County  Espo  and  Pork  Festi- 
val, Operation  wilt  be  m  the  lowef  portion  of 
the  General  bands  FDrcamficaie,  send  OSL 
aJ^  SASE  to  SCARS,  PO  Box  64,  Ctinlon 
HC26326. 


uruPHiS.TN  The  Delta  ARC  will  ofierate 
W4BS  from  1 400-OOOaZ  in  celebrabon  ol  me 
grand  op&nFng  of  tt>e  Pyramid  on  the  Missis^ 
sippi,  Look  for  operation  at  14  305,  21  320, 
28.455.  For  a  nice,  full  cok>r  QSL.  send  SASE 
to  Delta  AflC,  PO  Box  16343,  Uamphis  TN 
38186-0343^ 


Continued  from  page  $& 
Shoshanat  HaCarmel  Sir&eL  hotne  of 
the  4X4HF  radio  clyb.  fntehded  for 
youths,  the  fee  is  a  mere  105  shekels 
(USS45). 

Those  diligently  part ici paling  for  t fie 
(onnight,  even  with  no  previous  knowl- 
edge of  the  cade,  should  gain  at  least 
enough  proficiency  to  pass  the  Novice 
ham  test.  Afully-equipped  ham  station 
is  on  the  premises,  and  part  of  the  time 
will  be  devoted  lo  operating  proce- 
dures. We  hope  to  get  a  follow-up  this 
fall,  when  the  Ministry  of  Com  muni  ca- 
tions exan^s  will  be  held.  Will  this  pro- 
ject yield  a  crc^  of  r^ew  young  hams? 

SPAIN 

Woodson  Gannaway  EA8/N5KV8 

Apartado  7  f 

35450 Santa  Maria  de  Gum 

(Las  Patmas  de  Gran  Canarm) 

tstas  Canarias 

Espana 

Ham  Party,  Any  party  among  His- 
panics  is  an  excuse  lo  get  together  and 
have  a  good  time!  E arty  in  my  stay  here 
a  friend  was  tetling  me  about  an  up- 
cooling  party,  and  I  made  the  mhstake 
of  asking  him  what  lime  it  would  be.  He 
replied,  "To  have  a  party  here  you 
don't  need  a  specific  time,  only  a  day." 

One  purpose  of  a  recant  party  was  to 
award  five  insignia  to  stalwart  mem- 
bers of  the  ham  club.  The  require- 
ments were:  to  have  been  a  member  of 
the  club  at  least  15  years,  and  to  be  at 
least  65  years  old.  Another  purpose 
was  to  award  the  "Diploma  (sta$  Ca- 
naries" to  a!f  the  EAB  ops  who  have 
earned  il;  fulfilling  the  requirements 


are  much  more  difficult  for  EA8s  than 
for  hams  in  other  parts  of  the  world. 

Plaques  were  also  awarded  to  sever- 
al collaborators  and  tiie  president  in 
appreciation  for  their  many  services  to 
the  URL.  Several  foreigners,  such  as 
YL  (XYL?)  C05CB,  a  Cuban,  received 
plaques  as  reminders  of  their  stay 
among  us. 

Furthermore^  an  unusual  note  of 
thanks  was  given  by  the  YL  memlaers 
of  the  URL  to  one  of  their  members  of 
whom  they  are  very  proud  for  her 
awards  and  achievements  during  the 
sliort  lime  she  has  l>een  participating 
in  tlie  contest  world.  In  addition  to 
sorr^e  pmtty  amazing  individual  feats, 
she  fed  the  URL  "contest  team"  tosev- 
eraJ  world  championships  Those  of 
you  who  read  this  column  may  krKiw 
that  we  can  be  talking  of  none  other 
than  Elsa  EAeBVH  And  so  her  YL 
companions  awarded  har  a  keepsake 
plaque. 

Another  reason  for  ihe  parly  was  to 
celebrate  the  formal  reopening  of  the 
dub  after  exien&ve  remodettng  of  the 
buflding  and  grounds.  This  was  attend- 
ed by  officials  of  the  slate  government, 
as  shown  in  the  photo,  The  parly  was  a 
great  success  with  lots  ot  good  and 
lively  music  until  the  wee  hours  of  the 
morning,  but  without  the  fireworks  like 
we  have  on  Independence  Day  in  the 
United  States  (O.K.,  Luisa?).  In  all,  a 
memorable  night  of  April  27. 

Oh  yes,  my  call  now  is  EAB/NSKVB, 
which  is  the  uniform  style  in  the  Com- 
mon  Market  countries  for  temporary  II- 
cer^sees.  Tm  still  in  that  category.  Until 
next  lime,  73. 


90    7$  Amateur  Radio  Today  •  November,  1991 


1691  MHz  Weather 
Satellite  System 

1691  MHz  GaAs  FET  Pre-ampl. 
model  TS-T  69 1'P  Amp  $175 

1691  MHz  Receiver 
model  TS-1691  -Recvr  $450 

Decoder  Board  &  Softwara 
model  TS-VGA-SATS  $300 

Deoxjer  Boa/d  &  Software 
model  TS-VGA-SAT4  $399 

Low  Loss  (microwave)  Coaxial  Cable  (65  ft) 
witfi  connectors, 
model  1 691  -coax  a^'y  $55 

1691  MHz  Loop- Vagi  Antenna 
ftiode)16gRY(N)  $97 

1691  MHz  Loop-Yagi  Extension 
model  1691-LY-XTN  $30 

Demonstration  Disc  {IBM-PC  VGA  compatible) 
o(  signals  rea>f ded  from  VWC-SAT  system .      $5 

Shipping:  FOB  Concord,  Mass. 
P/nces  subject  to  change  without  notice. 


Si 


SPECTRUM  INTERNATIONAL  INC. 
Post  Office  Box  1 084,  Dept.S 
Concord,  Mass,  01 742,  U,S  A. 
Phone:  (508)  263-2145 
Fax:  (SOB)  263-7008 


CIRCLE  1B3  OH  READER  S£RV1CE  CARP 


Enjoy  NEVER 

CLIMBING^ 
YOUR  TOWER 
AGAIN 


Are  you  too  scareo  or  too  Old  to  climb?  Never 
dimd  again  with  ths  tower  aid  elevator  tram 
svsten  voyager  tixw^5  Bfe  13  and  18  ncn 

trtanguiar  structures  stadcade  to  any  heigrtt  in  7 
1/7,  B  5/4"  or  10*  section  lengths  Easy  to  install 
hinge  base,  walk  up  erection  Next  plumb  tower 
with  leveling  bolts  <n  base  Mount  rotor  and  large 
heav^y  t3eams  on  Hazer  tram  and  with  one  hand 
winch  to  top  Of  tower  for  normal  operating 
position  Safety  lock  system  operates  while  raising 
or  towering  At  last  a  chKp,  ayrwerwit  and  sale 
way  to  install  and  maintain  your  beam  TUrs  is  a 
deluxe  tower  system  tt^c  you  can  enjoy  today 


SPECIAL  TOWER  PACKAGE:  50  ft  high  by  18' 

face  tower  kit.  concrete  footing  section,  hinged 
base.  HAZER  kit,  Phiiiv5tran  guy  wires,  tumhuckles. 
earth  screw anchofs,  iff  mast,  thrust  bearing  tool 
kit.  grcx^Td  rod  and  damp,  rated  at  15  sq.  ft 
antenna  toad  @  100^ff^^  $1974.95. 


5(Cr  m  13.-  wifje  tower,  same  Dfcg  as  joove 
HA?ER  2  (or  Rnhri  35-nvv  dutv  alum  15  sq  ft  wind  id 
HAZER  5  for  Rohfi'  25-&ti3  alum  B^  l^t  wint)  loaa 
HA2ER  4  fOf  Rorm  S-hVV  QiNr  5t1 16  W  f  I  wnd  kl 
TB>?5  Ball  ttwiM  b^fig.  J.-^"  irffit  msi  dia 


324.95 

3329S 

30395 

74  94 


ill 


V    irJlF''- 


S  a Cl^  faction  gu3rantfi«d  call  CCMlav  ^nd  OTtlmr 
by  V4§a,M/Cor  malich«ck.  Imm»diat«  delivery. 


er«n  Martin  Engineering,  Inc 

Dept  A 

IFR  5.  SOX  322, 

eoonvllle  MO  65235 

816-882-2734 

FAX  816-382-7200 


Aif 
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CIRCLE  72  ON  flEADER  SERVICE  CARD 


CABLE  TV 
DESCRAMBLERS 


How  You  Can  Save  Money  on 
Cable  Rental  Fees 

Bullet  Proof 


U^  Cable  l]  Beat 

Anyaoc^s  Price 

Advertlscil  in 

this  MagJiiJne! 


I  Unit    5  + 
QEST  Sypcr  Th-Bl  Auio/ 
Var.  Gain  Adjustnwrii    tl  Ift^i^jaS 
JoTOid Super TriBi^   S109.«5„J79 

Sdoitilic  Allinia ll«^^J79 

Pioneer™ «^^  Stfflt S79 

P;iiiaso™cTZPCl45.^  Sm«_S79 

Slargaie  Convcnw-^^  S^. -S69 

Digitai  Video  Stabiitref.  SS9.95....S;9 
WirelcaB  Video  Sen acr.. $59.95.,.. S'l**.^ 

30  Day  Money  Back  Guarantee 

FREE  20  p«ge  Catiilf^g 
Visa,  M/C  COD  ot  send  money  order  to: 

U.S,  Cable  TV  Inc.  DcpL  K731 1 1 

4100  N,  Puwerline  Rd.,  \\U\^.  F^ 
Fanipniio  Beach,  FL  33073 

1-800-772-6244 

For  Our  Record 

I,  the  unda^pntd^  6q  bentiy  dticbre  imMr  v^jst^v^'  of  perjury 
tbat  aJ]  protluclxptif  eh»ed,  ikw  ■n>d  in  eIk  fui^a^,  wtEI  on^  be 
lifted  on  Cable  TV  ^i4ema  with  pn:>per  aidhodzalion  rr^iD 
local  on:^ct;i1s  of  cabtc  wrmpanv  offtciab  in  accoRfarice  with  a3I 
applicable  federaf  and  st.iie  lawa.  FEDEBAL  AND  VARIOUS 
STATE  LAWS  PROVIDE   FOR  SUBSTANTIAL  CRlMfNAL 
AkD  CIVIL  PENALTIES  FOR  UNAUTHORHED  US£, 


Sipied: 


No  Florid fi  Sfti^I 


CIRCLE  laz  ON  READER  SERVICE  CARD 


"The  beginner's  guide  to  the  exciting 
world  of  amateur  radio." 


Radio  Fun  is  packed  full  of 
infomiiitiort  to  help  you  get  more  fun 
out  of  amateur  radio.  Bask  ''how-u>"  atlicbs 
will  get  you  up  and  running  on  packet,  ATV,  RTTY, 
DX  i  ng ,  and  the  dozens  of  other  acii  vities  that  make  amateur  radio 
such  a  great  hobby.  You'll  get  equipment  reviews  geared  toward  the 
newcomer.  We'll  help  you  upgrade  to  a  higher  cla.ss  license  with 
monthly  columas  designcii  to  teach  you  what  you  need  to  know  in  a  fun 
and  exciting  way.  VouH  find  itall.  and  more,  in  the  pages  q\  Radio  Fun. 

I>on*t  wait  another  minute.  Subscribe  today  and  you  still  get  the  charter 
subscription  rate  of  only  S9.97  for  one  year.  Thai's;  12  issues  of  the  only 
ham  radio  magazine  that  is  geared  especially  for  the  newcomer,  or  any 
ham  who  wants  to  get  more  fun  and  excitement  out  of  amateur  radio^ 

Radio  Fun  \ 

12  issues  for  only  $9.97 

Charter  Subscription  Rate 

1-800-722-7790 


r 
I 


LH  YES!  Sign  me  up  right  now! 


1 2  is  s  u  L  s  o  t  Radio  Fun    I 
for  $9,97. 


NAME 


CMJL 


I 


ADOnESS 


crrv 


MC  _    Visa 


STATE 


2IP 


Amex 


Check—    SlOcash_     MO_ 


CAno# 

Class  License 


EXPmES 


Year  licensed 


73  Subscriber 


0Sr  subscriber 


CQ  Subscriber 


I 


Mail  to:  Radio  Fun,  P.O.  Box  4926,  Manchester,  NH  03108 
lOr  call  800-257'2346  (in  NH  call  625^  M  63),  FAX:  603-669-2835I 


CaFi!utii  t4jJil  V7.(K]  plUtt  70  GST   Fureiitn  add  1il2  UU^rfw^Cn  SBa.OO  mTmm\    New^tMiumr  Rai«  liH.UU   B^^el 
I     !£utHcrip4  kitn  liiirtf  1 1 4  <)7  M^m^ly  puhl  ictai  iha  hct^tw  9/9 1  02T      l 
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Choice  Selection. 


Nov^'  you  can  have  it  M  Ikke  all  the  quattties  yrju've  coine  to  depend  on  in 

our  pif^grammable  CTCSS  tone  equipment:  Astonbhing  Accuraqi  Instant 
Pn>gnimTTiing,  rno(]ualed  Rdiability:  and  add  full  spectrum  tone  versatilitii 
mutti-tone  capability  v^ithout  diodes,  a  nepiograminable  memory. ..  life  our  new 
han^  of  CTCSS  tone  equipnienL 

The  choice  is  voifl^!  If  standard  CTCSS  EIA  tones  do  not 
suit  your  tast&  sded  anv'  32  tones  of  your  liking  from  15.0Hz  to 
255.0Hz.  And  if  you  change  your  mind,  no  pmblem:  the  mem- 
ory can  be  changed  in  your  shop  witli  our  HHIU  pmgrammer, 
or  at  our  factory  for  free.  %ur  M>rking  tone  b  accessed  by  a 
single  DIP  switch,  so  thanek  no  fussing  witfi  counters  or  other 
test  equipmenL 

CaQ  todays  toll-free  and  find  out  more  about  this  fresh  new  flexi- 
bility in  tone  sigUidling,  and  dorit  forget  to  ask  about  multi-tone 
switching  without  cumberstime  di<xle  networks  or  binary  switches. 

Its  all  biou^t  to  market  by  the  people  who  introduce  the  freslv 
est  ideas  in  tone  signalling,  and  of  course  our  customarv'  same  d.^' 
shipping  and  one  year  vharrant>^  apply 


TS-32P  CTCSS  ENCODER-DECODER  Based  on  the  time  pjt)\^ 
TS-32.  the  bdu^^  staiidard  for  over  a  decade-  The  TS*32P  giv^  y(.iu 
tlie  added  wrsatitity  of  a  custom,  cli;mgeabk'  memory  bast-.  A  low  price 
of  1^57.95  makes  it  an  even  sw^eeter  deal. 

<»S-32P  ENCODER    Based  on  the  equally  popular 
SS-32  encoder,  A^-ailahte  for  CTCSS,  or  audible  burst 
tones  up  lo  6550,0H2;.  Price  is  $28.96, 

SS-SaSMP  SUB-MINIATITRE  ENCODER    Our 

smallest  encoder  for  handheld  applications.  Now  you 
can  satisfy  that  customer  that  needs  to  access  multi- 
pk^  repeater  sites  with  a  radio  that  has  precknB  tittle 
^>^e  inskk:  At  S27.^,  the  piice  is  small  toa 

HHP-1  HANDHELD  PROGIt^.MHER    Fbr 

pit)gramming  the  32  memory  locatjonsin  any  of 

our  newpmi^mmmabk^  pmducls.  including  our 

SD-1000  T\uo-Tbne  Sequential  decoder.  The 

HHP-1  is  battery  operated  for  field  use,  and 

will  pnvgram  ANY  32  tones  from  15.0  to 

6550. DHz  in  .IHz.  inoements.  Prke  is 

$199.95. 


CfMMUHlCATmS  SPECfAUSTS,  INC, 

426  Wfest  Tift  Avenue  •  Orange,  C  A  9266S4296 
Local  (714)  9M^3021  •  FAX  (714)  974-3420  ♦  Entire  V.SJi.  1-800-854-0547 

CIRCLE  10  ON  PEAOEft  SERVICE  CARD 


Number  28  on  yotrr  Feedback  c^iii 


R0PA6ATI0N 


JtmGmyWTXU 
P9ysonAZ3^4f 

Ihm  November  Blahs 

As  most  of  yoii  hnow,  tfte  sprir>g  and  faHI 
TnonihBorttie  year,  centered  around  the  mJd- 
MjircN  and  mid-September  equinoKea,  are 
IradltionalJy  the  best  Nmes  for  OX  propaga- 
HOfl.  However,  as  the  months  progress  lo^ 
ward  (he  soishces  of  Decamb^r  and  June, 
condilioris  9raduaJly  detenorate  on  the  long- 
distance JHF  Kauls, 

Noveimbef  t^  one  of  those  in-belwe^n 
monihs.  yet  a  iime  for  contesting,  too- 
What  can  we  sa/  about  this  November? 
WelJ,  among  isthers  Ihjngs, 
VY—EEE— CCC— KHHH  and  Blah, 
wllh  a  capital  "B/ '  That's  a  bit  of  an 
eKaggerafion,  but  I  realiy  don 'I  see  a 
tot  ot  good  days  tor  HF  band  propar 
gation. 

The  poorest  cofsdHfons  will  be 
centered  afound  the  Oth  of  the 
month,  and  again  afound  the 
2Sth  Tl*e  resi  of  tfw  month  wfil  ex- 
hibit  fair  conditions,  with  occasional 
good  days,  as  shown  on  the 
catendar,  around  the  l&ih  through 
the  22nd     .  possibly  five  days  in 


Jim  Gray  WIXU 


\owm  HF  bands  won't  be  as  greatly  alieded 
Ctiarscteristically.  th»  signals  on  poor  days 
will  npi  h9ve  the  socii  they  have  on  good  days. 
On  tt»  days  marked  tair  ("p-  ^n  the  caJeo- 
dajr),  you  can  expect  some  good  DX  contacts 
between  selected  areas^  but  not  everywhere. 
I  wish  1 1  were  not  so.  but  that's  the  way  it 
looks,  I  hope  thai  some  of  yoic  will  call  or  writa 
and  fell  me  how  wrong  I  was. 

wwv  at  IB  minutes  after  the  hour  can  be 
your  guide  lo  "conditions  for  the  next  24 
hours/'  but  you'll  find  thai  even  tftoy  dofi*l 
always  hn  the  mark,  Look  lor  low  Boyk^r  A 
(bekMr  10)  and  Bouldef  K  fbetow  3)  and  high 
So4af  FluK  (aiMxit  200)  tor  your  best  ct^ances. 
Let  me  know  how  r1  works  out  tor  you'  ^B 
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PHiyPPINES 


Bill*  On  Ottwr  Bar>ds ,  * . 

What's  sauce  f6r  the  gooi^  t$  not 
n«cessarily  sauce  for  Itie  gander, 
and  I  eytp&:f  thai  the  baiids  between 
30  and  iSO  wifl  be  quite  reasonable 
for  night-time  DX,  and  grayline 
(along  the  paiti  ot  dawn  and  sunset) 
propagation  will  provide  some  ex- 
cellent contact  &. 

The  tjar*ds  between  30  and  1 0  m«s- 
Iftra,  wtti  not  be  "too  shiny."  as  a 
kKa3  f riefid  of  mine  says.  Ot  coui^e. 
these  are  just  guesses  based  <m 
some  pretty  aiSvanced  crystal 
gazmg,  and  I  t^pe  my  pesskmrstic 
prognostications  are  wrong  by  a 
mile  or  more.  Carlainly.  tor  the  past 
six  or  eight  months.  Old  Sol  has  con- 
founded the  experls  and  created 
some  unusual  propagation  condh 
Uons.  There  is  no  reason  to  believe 
Hist  That  wiU  change  soon,  so  be 
awaie  that  anything  can  happen, 
and  ptssibly  wifl  Jiom  great  to 
rotten  f 

Fetdback  Wanted 

On  lhepoor("P"ontliecaiendar) 
days,  we  may  experience  anything 
from  tadki  blackout  to  diflicuK4o^ 
read  signals  on  the  HF  bands  with 
©f  QS8  Pert^aps  some  of  the 
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Number  29  on  your  Feedback  card 


Random  output 

David  CassidyNlGPH 


State  of  the  Shack 

since  tmving  out  on  my  own,  I've  tiad  wftai 
could  be  called  a  "shadt"  in  three  s^arate 
locations.  One  was  a  comer  ot  the  bedroom  in 
a  tjny  apartment  in  Hamden,  Connecticut. 
The  next  was  m  a  basement  room  in  Weare. 
New  Hampshire,  and  the  latast(and  best)  is  in 
a  ground  floor  room  in  my  home  in  Hillsboro, 
New  Hampshire,  With  each  locanon,  the  pcis^ 
sibiiilies  for  my  shack  have  become  better 
and  better — more  room,  more  isolation  from 
twusehold  and  radM^  rnterfen&nce.  better  an^ 
tenna  possibilities,  \S5S  chance  of  causing 
TVi.  So,  tviw  come  my  stiack  always  looks 
like  a  garage  sale? 

Actualiy,  comparing  my  Shack  to  a  garage 
saie  is  doing  a  disservice  to  garage  sates.  My 
shack  is  usiralty  much  worse. 

Since  my  shacl^  also  serves  as  my  home 
office  as  weli  as  my  home  recording  studi^o  (4 
trad^  of  analog  and  B  tracks  of  d^i^ital),  I 
suppc^e  I  shoukl  cut  mysefi  a  Irttioslacit.  Stilly 
I  musi  be  rnnesl  and  admrt  ttiat  it's  noi  the 
Miount  of  equipment.  If  it  were  all  arTan9e<i  in 
an  organized  manner,  tt  woukl  all  t>e  usabte 
AND  neat.  Most  of  tfw  stuff  in  my  shacf^  is 
neither. 

Desl<  j¥1  holds  my  basic  HF  and  packet 
stations.  Nothing  fancy,  just  a  moderh  HF 
transceiver^  antenna  tuner^  an  HT  arvd  30 
wait  amp,  muflimode  conuo^ler,  computer 
and  nnonrtor,  plus  a  tefe^hone.  micr^fiones 
and  ocher  acoetsori^^  SirKe  I  test  a  krt  of 
ham  gear  tor  73, 1  usually  have  at  least  one 
extra  HF  transceiver  set  up  in  a  temporary 
position.  This  means  thai  my  Drake  TR-4 
must  give  up  ils  place  on  desk  #2  and  is 
relegated  to  the  floor  n^i/i  to  desk#1  (behind 
the  cEoset  door,  next  lo  the  spare  microphane 
stands).  Also  on  desk  #2  you  will  find  ai 
least  or>e  2  meter/440  MHz  tfansceiver  (but 
ii*ua^  two),  a  couple  of  HTs  ar>d  assorted 
balleries.  chargers,  etc.  Moving  aiourKl  the 
room,  youMt  find  the  recordir>g  equipment— 
mt  etectron^:  keyboard,  and  a  stand  for  the 
fhythm  composer  [what  they  used  to  call 
drum  machines  t>efore  they  tiecame  so  com- 
plicated and  realistic  sounding)  recording 
and  processing  gear 

All  this  stuff,  when  stacked  up  neatly,  is 
not  a  problem.  Ttie  problem  is  that  it  seems 
that  averyth^ng  m  the  room  requires  at  l^st 
two  strands  of  corit  or  wire  to  make  it 
operate^^ne  goirtg  in  and  one  going  out 
The  uaosceivors  must  each  have  an  antenna 
aroJ  microphone  The  recording  gear  must 
have  microphones,  as  weil  as  a  patch  cord 
in  between  every  processor  The  packet  sla- 
lion  and  compuler  have  more  wire  Ihan 
some  Southwestern  cattle  ranches  To  this 
maze  of  cable  we  must  add  a  power  cord  lor 
each  ai>d  every  piece  of  gear  Of  course, 
because  there  is  SO  much  gear.  I  tiad  to 
add  a  few  AC  termmaJ  strips/surge  suppms- 
SOTS,  wlkich  are  nothing  more  than  the  irtde^ 
pendent  contractors  of  the  COrd  wortd.  They 
don't  connect  to  anything.  They're  lust  cords 
lor  cords' sake. 

Along  with  Ihls  prime  shack  real  eslste 
comes  a  nice,  sizable  closet  for  shack  use 
only.  This  closet  can  be  walked  into.  This 
cHo^et  has  twa  rows  of  shelves  lining  three 
sides.  This  cktsei  fias  rts  own  separate  AC 
dfcwt  and  light  switch  This  cioset  is  bigger 
thansomeofttieapanmentslve  lived  in  Tf# 
doset  IS  entirely,  one  hyrtdrei!  percent,  with 
not  one  cubic  inch  to  spare— full.  Full,  full, 
full.  Full  to  the  very  threshold  of  the  c inset 
door— a  door  which  does  not  close  because 
the  fullness  is  too  full  and  is  starling  to  enter 
the  room  (which,  as  we've  already  esiatj- 
Itstved,  sfullj. 

i  promised  my  wife  that  I  wouldn't  just  throw 
my  shack  logsitm  hapliazarifiy  this  time 
When  we  moved  into  this  fiOf^e.  I  promised 
her  I  would  leave  I  he  stuff  se!  up  on  the  desk 
until  1  could  arrange  the  room  into  a  perma- 


nent and  pleasing  arrangement  I  have  kept 
litis  promise.  The  rootn  tS  still  set  up  ten>po- 
rariy.  Tlw  wrtSs  am  bftre  of  any  posters, 
Chans  ot  maps^  Tt%  closet  is  st^  full  of  boities 
to  be  unpffi:ked  (boxes  full  oi  rtiore  wires  and 
cofds,  I'm  certain).  Antenna  wires  enter 
through  open  windows  Tt>e  20  amp  power 
supply  Is  in  the  same  exact  spot  it  was  placed 
on  the  d  ay  we  moved  i  n  The  on  I  y  d  if  fere  nee  Is 
that  it  now  has  red  and  black  wires  snaking 
out  from  behind  it. 

I  krKMv  my  life  would  be  a  1o1  happier  if  I 
woukj  take  sorne  lima  to  organise  my  shacik_ 
TT>e  longet  I  wait  the  more  difficutt  it  is  to 
begin,  tiecause  a  shack  is  r>ot  a  static  thir>g.  I! 
ts  a  living,  breathing,  GfiOWlNiG  entity  It  has 
a  life  of  its  own,  and  the  longer  you  fiave  It.  the 
bigger  it  gets.  A  new  piece  of  gear  comes  in 
and  the  box  gets  thrown  on  the  floor  (I'll  store 
that  box  |usl  as  soon  as  I  clean  out  the  closet). 
A  new  boom  microphone  is  Installed  VW  run 
ttiose  cables  neatly  nexl  weekend,  but  right 
now  ri  just  leave  tham  where  they  fail  \jodk 
up  an  address  and  the  C&ffbook  gets  a  n^w 
home  on  top  of  ttie  stack  of  other  reference 
tiooks  I  swore  I'd  return  to  the  shelf  Aftef  alt. 
it's  only  temporary. 

After  the  "never  put  anything  back  where 
it  c&rm  from"  sickness  I  suffer  from,  the 
other  affliction  I  must  confess  lo  having 
is  the  dreaded  "never  throw  away  a  pieoe 
of  paper'  dese^e.  Since  I  like  to  keep  notes 
on  [ust  about  everything,  the  amount  of 
loose  paper  display^  In  my  shack  al  any 
one  time  would  probabty  be  a  cause  of 
some  concern  to  the  k>caJ  fire  marsfiai.  1 
have  pieces  of  paper  with  net  frequencies 
(no  net  names,  mind  you— just  the  frequen- 
cies) I  have  pieces  of  paper  with  the  settings 
of  my  antenna  tuner  for  each  band  of  opera- 
tion and  each  antenna— even  antennas  ihal 
have  been  taken  down  and  are  currently 
living  somewhere  in  my  closet,  I  have 
pieces  erf  paper  listing  items  for  sale .  obtained 
from  local  swap  nets  and  packet  bulletin 
boards.  I'm  riot  k»k(r^  tor  any  new  gear,  you 
understand— I  simpfy  must  write  down  any 
potential  bargain.  \  have  pieces  of  paper  con- 
taining the  orbital  data  of  satellites  that  have 
long  ago  burned  up  in  orblL  I  have  pieces  of 
paper  with  lelephorte  numbers— no  names, 
just  telephone  numbers  I  have  pieces  of  pa- 
per contamir^  directloris  to  places  I've  r>evef 
been  to  ar>d  have  no  mlention  cif  ewer  visiting. 
Paper  grows  on  my  dMhS  and  fkiOr  like  a 
fungus  I've  tried  everything— spray mg, 
washing  wflh  bleach,  dehumidifier^— nothing 
works.  Maybe  there's  something  atiout  RF 
frequencies  that  is  conducive  to  y  el  tow  legal 
pad  paper  growth 

I  must  admit  thai  there  are  some  positive 
aspects  to  my  shack's  constant  state  of 
chaos  I  can  operate  several  baixis  and  mod- 
es aj  once,  I've  often  tiad  2  metef  packet  HF 
BTTY,  440  repeaters  and  HF  sideband  aB 
going  at  the  same  lime  If  the  muse  hits  me.  I 
can  wade  through  the  snake  pit  of  cables  to 
my  4^track  tape  recorder  and  within  minutes 
record  a  potential  hit  song  for  posterity.  I  have 
faithfully  kept  every  packing  biox  from  every 
piece  of  gear  ol  any  kind.  If  anything  ever  has 
to  be  shipped  out  for  repair.  I'm  prepared  (I've 
tieen  a  ham  for  20  years  and  f^ve  only  had  to 
ship  back  one  HT  for  repair,  but  you  never 
know)-.  With  ail  cables  arvj  wires  expose.  I 
can  change  conftguraihons  m  sn  instant.  Hid- 
ing the  wires  neatly  behind  the  desks  and 
along  the  baseboards  would  mean  I'd  only 
have  to  rip  them  up  whenever  I  wanted  to 
move  things  around.  Since  the  bookcase  is 
on  the  opposite  side  of  the  room  from  my 
operating  position,  it  ts  more  convenient  to 
stack  the  books  on  my  desk.  After  all.  I'm  sure 
thai  I'D  need  to  check  thai  WWII^ra  ARRL 
Hand£xx>k  again  in  tf^e  near  hiture.  Why  both- 
er putting  It  back  on  the  stietf? 

Rus . . .  since  the  bookshelf  ts  now  emp- 
ty...  I  can  bring  In  a  few  more  books! 
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ryL.  XAMtrrCuvcn^^ti  clindc%tirHr  bro^idt'^Lvting,  couiUr^ 
b)  couiHO  leOs  frequencies,  other  unpubhuhed  infDrma- 
tiOtt:  x|)y^  mompMh.  fctcddn  fifhfecri.  rebel  ^uuichM 
ndb.  tf^fct  rufiD.  Cunmf  pubtdliaii  It  pagci,  tftSi 

03M22I  UStWiaiy  Commurucilioni  (Fin  1)  D«k 
«nih  US  M 1!  lEani  ctammimc^tKn  chtnnch  l^  yHMUVHVEi 
Qii^fi  Jn-qanifift.  backpoEnid  on  patm  lo  poiat  fic- 
qDeocn  for  ^  flifippnn  lspia.1  4Jvd  Kofci,  tafeas  aid 
FKiTicOtcm.BdnDre  ll^^p^o  IE 2. 9$ 

033^222  US  Mitoiy  Commufik^ttoni  {Pmn  2)  Cot^ 
mLJ5Cap*^wd,KASA,CAP  FAA.Dci*  ofEiEiBJ- 
Federal  Emcr^encir  MMu^rmem  AfttTHO .  Dtutitcr  Com- 
muntctftunv.  FCC.  Depi  ^JuNtiCf  J^jij^n  l4KCio^73 
KC.79liuei.tll.9£ 


03M22:)  US  Mllltiry  Commt^ntcitlons  (Part  3)  IXm 
pM^n  fornpleleji  (he  vasi  t^^cral]  IrequcFuy  liu  of  L'S  MJli- 
inry  Mjrvitci.  from  gW3  KC  lo  27,W4  KC:  1%  pages. 
$H,M5 

EH^S42  The  &cinn«r  Llsterwr'i  Hmdbook  by  Ed- 
wani^ioamrf  N2BFF  Get  the  imw.i  wut  ol  your  scanner 
ndbd,  Covers  geaing  siarted^  scaimert  and  neceivcrs,  ao- 
lennii,  coaxial  cabje.  a£cc&son«»,^  contpuier  contfiolled 
mnnitoring.  rrurie.  fl4*9S 

ANTENNAS  ^= 

05a93  •  Esiy-up  Antennsa  tor  FUdw  Latefun 
and  Hims  by  Edwitrd  %i  \iiil  ULe  10  \am  kw  eo 
cawnKt  knt'-cmt,  «asy4iqh«nct  aanaaa?  fiit.H*'  ^«- 

iay45  •  Bmri  AENmni  Hdndboelt  K  HHuuit  Orr 
W§SA1/Simrf  Cn»  1I3LI  V^^i  tn^m  U^or^ .  ccrn^ 
Auctiaa.  Hftrmxm.  Wm  barm  SWR  clinch  Miicteii^ 
%y^etm  A  "mutt' '  for  serious  DXer*  II J  .95 

IOA347  •  Atl  Aboul  Cubical  Quad  Antennas  bj 
WUiitun  Orr  Wi^\If Stuart  Cuwttn  HI/ J  The  'Dassk" 

on  Quad  dcsj^n.  theory ,  cwisinicrtiofi,  upcraiiun.  New 
feed  iM  msa^hing  livdcm.^  New  dMia,  19.50 


a)S30lR»dloieletype  Press  Snovdcntt  ^  Mkimii 
St^tt^  Covcit  h^bcduics  ai  Prc:i>  ScriKei  by  time,  fre- 
ffucAcy^  aid  coumn  braadcastiz^  in  Rnglisli,  French, 
Gcrroan ,  Spo&uii,  W  PMugpse.  I>aaikd  Pfcsa  AfcAc]r 
Pofinjik  120  pp.  $11.95 

1 1 T8^  T urw  in  on  Telephone  Calla  by  Torn  Knt&tt 
K2AES  l-nrmuitcd  h\  j  fri?queni;>-  hst  wi[h  ditaik-d  de- 
u;rrdp4ii!>n  of  eotrli  iierv^x  and  its  locaninn  ui  Rh  j^pc^inun 
Prt)yide:stiwiic  Infimnuioti  for  casual  li!«tencr^  gcHmg  start* 

ed  and  dJciiiil.i-  lor  irdem  emhu-siiistJi.  $12.9S 

II  'k).m  Guide  to  Radioieletype  (RTT¥)  SUtlona  by 
J.  hiinf(fnfusi  Updated  book  covers  ill  RTTY  Mfltitifiii 
fmnt  VMH^-:*OMHi  Pnrss.  Military,  CommercwI. 
M(^&K  P^rr^^cmfaasues,  ;iQd  niDiif.  105  pp.  $U.9S 

i  I A5I0  Air  Scan  Guide  to  Aeronaijtl«aJ  Communi- 
dtlons  (5ll>  £dit»Of^^  by  Tam  Knntri  K2AES  Most 
dxuprdienvive  ^uuk  to  nwfuioniig  acnwaiiral  corami- 
aicMion  m  the  V%.  EjEj^aded  to  cover  iFI  ^mathan  liod 
aiifipru  and  weapiBe  bKfe.  phis  kdmp  tvf  Ccntial 
Amcfki,  Ae  Cariibeaa.  Nattii  Ailaebr.  «fej  die  f^aik 
TeniiQnes.  $14  J5 

OTAM  Aef  aniutidl  CnariunicifiofwHMtdbooli  by 
MektnE-  Emm  txhauuivc.  sdioLufv  tzrafmoi  of  jihcat- 
«■%«  aooaaiiical  lidening  Well  ofganuxd.  ufHOhdatc. 
266  pp  fit. 95 

0?{I20  A  Radio  Joimul  1912-1940  frj  Rku  Xtn- 
ttdter  W^CfiC  A  fasciuatiiig  trip  thrniigFi  linw.  Easy  lo 
read  imi  infLimiaiive,  educallianiil  and  cnicnuimnt;,  h  itip 

down  iricntofy  lane  co  [he  early  day.q  o]"  mdii).  J7^!i5 

IIRFB  The  "Top  Secret  '  H«glslry  of  US  Goverr^ 
ment  Radio  Frequencies  (7th  Ed.)  by  Inm  kneitet 
A3AES  Thih  H:4nn<;r  diriietarj  h^  become  the  siandsud 
referciKs  &ciurec:  for  frequency  and  iithci"  important  infor- 
malkm  retiting  10  the  communications  of  federal  a^n- 
del  25 ln*70MHj.  119*95 


|[F52  F»7eri  Corrftdemial  Ffeq^ieney  Utf 
pletf  bf  A.G,  llalfi^  All  frt^ucDCba  fnati  4MHt- 
^MHi  CQverinf  lAnp,  anbmsy^  areo,  Voimei.  hierpol. 
tHuiiKra,  Air  Fonx  One4TwD.  moir  376  pp.  $t9.S0 

f  tSR^""  Kitlonit  Directory  of  Stirvtval  li«dio  Fre- 
qiiencies  by  Jnm  Knintel  K2AES  Handy  ami  fi-mccic 
reference  guide  lu  ht|di  iniere.'n  Lomn>unii::atitm!>  frtujuen- 
ci^  requlntsd  b^  survivilUiJi.  IncludepL  chapter  on  hmltlmg 
cmcr^cuLy  coHiitiunicjiEiorDviintcnnia  liy.HcrriN^  $ft.95 

IISMI I  Scanner  Modification  Handbook,  Vol.  1  hy 
BiilCnek  Prtwidc*  straightforward  step-by -iilepjJislruC' 
[ions  tot  ei;pNindJng  the  iipemting  capafoilitieii  uf  VKF 
scanner^.  Filled  widt  miere^iing  um,  helpful  pholO!i,  Ja- 
bk^  acHi  fifuiTs.  $17.95 

1 1  EBm  Guide  to  Evribes^  ^pionige  Communis 
Cttiora  by  Tom  iui^ri  iilAES  CaAlal  and  ptdba^ 
^  worUwilJe  fenimssy  aoJ  <allefedl  cipi- 
iiysKCiB  aij  Aetworis.  Bueoajv^ 


3aMN5  Worid  fr^K^^Ht  Station  A4*«»  Boc* 
bj  €iinj  jL  Haatr  a  hhi''  '  -  ''^r  ^iCTkiiis  dboitwiifc 
lifleiier.  Humfcedi  df  addiL,. .  .jt  j^ortitoave  bamA- 
ca^dackim.  Special  leclicaB  widi bdpAd  intunn^tm 
m  incrcafic  your  QSL  pencoiuiiie  $1.9$ 


«LHa.9S 


t5D9a  1991  SNMtwtve  [>irectory  (7th  od.}  Ij  A* 
GrvFC  EuznsivEly  rtinsed.  the  ae%  1991  Shorfwivt  Di- 
recttiy  m  da  ceotuttiimite  DXcr^&  bdile  for  die  fira  Id 
IfK?  of  ridHi  ffcA^m .  inc  liidiri^  up^lo-dtlc  and  accurae 
VLF  JQf{*ttMioii  is  wdJ  270  infurmatJon-padted  and 
tlhisnaedpi^es  mconvement  &^  1^  I J  A]iaBtiproife!»si.Rin- 
ttlUbuuitd  $21.95 

20N09?  VinUge  HadKJ  16*7-1929  by  Mp-z^ckj*  £ 
McMahon  Rccupmrcii  the  eicid^ment  of  die  early  d|iy». 

The  auihurltfllivc  rcfcrenft]  txx-jk  for  hlijloruiu  unf  collec- 

tcir!i.$8.9S 

20NCm  A  Flick  of  th«  Switch .  1 930- 1 950  by  Mi>r|*t 
E.  McMakart  Ketir's  yuur  LhiuiLc  \u  ircupiurc  Ehe  ihnll  of 
otd-Etme  ridJojiixtlelevhiiLin  Brousif  ihruuj^lh  itihDUMlht 
photos  and  CudlMthng  nM  ads  Discover  the  fajJ  j^inHHf 
bdtiry  of  radio  colkctmg,  lad  perfaapi  fdid  a  o^asiirv  in 
yavurownaucorctlUr  $9.95 


VIS  Study  Canli  Advuioe  die  ea^y  way  widi 

VIS  Study  Cards,  Compnc!,  Dp  lo-dalt  Flash 

Card^  with  Key  Wiirdu*  lender  lined.  Qui?,  on  hack. 

FonTiLils^  worked  out,  Sclvcrruillui^  at  vour  fiTigfr- 

tips,  U^\  SUCCESSFULLY  hy  age&fi  to  8 1 ! 

NOVICE  VISOI        $IL95 

TECH  V1S02         10,95 

GENERAL  V1S03  9.95 

ADVANCED  VTSO*         15.95 

EXTRA  VIS05         14,95 

LanzB  Code  Program*— (Available  on  IM  '^ 
disk. )  [nejEpensive  c^jmpktc  smd^y  $B(|frci)dc  pio- 
|iiatt  6ir  Indi  the  C6i^  12£  Cooiuians  lad  die 
TDIlLLiUMJIiki  Pmpma  iaciiide  updated  FCC 
tmiliipk  dbokc  ateiweTi,  Juiuilia. 


mivmi    Co 

^adaehnl 

ftice 

vIoMe 

mmi 

awi 

iR95 

r«k 

mm 

Cracc 

$1495 

G^Jflil 

IBliB 

COMU 

SI4.9S 

AdMjjce 

IBMM 

OOMM 

iZt.ff 

Entnlfkvhnj) 

1BMtl5 

a3MD5 

11195 

teikflM,  COMO6  IBM;Commo<k»r«  Tech  No 
Code— Linze  Co6»  Program  cimtuiiLs  all  ih? 
tutJiDrized  F<'C  (|iii-?i4iEin«<  4i^d  answers  ui«l  in 
Ifetlng  formulji.^,  vhifiiittlleii^yniiHils,  dlaj^nuia, 
»nd  SBGipIt  tc^  for  pUi^inte  lh<  ikw  Technkrian 
NoCodfilkrense.  $24. 9S 

mM97  A  matey  r  fladlo  Part  97  Rulei  ( in- 
cludes upojiii^d.  reviM^drc^nimission's  Rules,  Sep 
tembcf  JO.  1989)  5  b4  '  diik  IBM  rampaiibk  rtdy. 
$9.95 


I0AM6  •  Simpft,  Lonr-ootl  Wire  Amennat 
for  Radio  Amtteun  Ip^  Wdkaitt  Otr  *^^s\f  Souut 
rewair  H2|Jf  AJt  New!  L^w^cott,  raulttbaBd 
iiieJipe«iivE  beaniL  'ioviiiilik"  AfMe&nas 
im  -  uju|h"  kicaKB^  N^  iteci.  $11^ 

@1  ATT^  •  Pndical  Aiiltnra  llandbooh  t^Imt^  J. 
Cmrr  Design.  Nuld.  nnEfy,  vid  iadall  >our  own  loten- 
nat.  Carr»  a  2D  ycaf  vcicraa  of  leclmii^il  writ- 
tng,  hjU  ■  unique  ability  10  present  complex  techni- 
cal concept]!^  in  in  easy-m-under^land  u^iy.  416  pp, 
S2).50 


UHF/VHF/PACKET 


IGaM?  ai  Aboul  VHF  Amateur  Radka  ^ 
Orr  WiSAi  DX  fSM^sn^^um,  VHF  y^  and  quad  beaeii.. 
ttpeaois  ud  bow  i^  w^«k  OSCAR  sa^itet  «d  Im* 
toiDcllnn.  ltL95 


a3R02  RTTY  Todify  by  Dmv  Ingrmit  K4TWJ  0fij>  up- 
tondate  I^TTY  book  in  existence.  Coven  all  fac£is  of 
RTTTi',  Mosi compf^ehenf^i^c  ftj  lY  guiitecvcr publiishod. 
Fiilly  illusimed   1 12  paifc.'^  $8.50 


Q9V!  I  The  Bmic  OuM*  to  VHFAJHF  Hsn  RxHQ 
i^  Ed»er4  if.  So&  Tbii  booft  pimides  2  tint  rale 
namdarTim  to  life  on  die  2.6  md  1 .15  mocr  tuaid^  m 
wdl  as  13, 33,  «id  TDcm  %M 

0IP22  Tlw  Packet  Hadki  Hindbao4t  by  Sm^km 
L,  Msy^  KRJ  T"  .  an  c  jtt  J  Icni  pjccc  of  wort .  WcU 
worth  ivadiiig  for  bo^  ihe  eiipcrieiKed  tsd  lj%  new 
pacidjiiKr . .  .the  definillv^e  ^uhie  ic^ imaieur  packet  op- 
eralkm/^  -Gwyn  Reedy  W I  BEL  Only  $14.50 


ARRL BOOKS 


Aftt«91  ARRL  1941  Handbook  (eath  cd.}  19 
L^ij^n.  fc^tunng  2.10(1  taiykti,.  flfurcs  juid  cham. 
rhc  mo^  c:a?nprchi'n<swe.  welt  organi/cd  s.nd  sffiKd- 

abld  Hiiitcc  oE  kimiaicMEr  ratJio  rcft^r^rKir  matcrtoi.  1232 

Agnm  ARRL  Opcritir^  M«nuil  hHrk£d  uiib  m 
fonftHian  od  how  |p  mike  ^  htmnciifycmr  smian, 
ifldiidi^:  oMcf^cnf  boitic  cda^i^n,  OSCAR, 


ARC  1 94  Ajitemu  CofnpeixlHjm  Vot.  !  Matcruli 

on  menials,  qa»l\,  U«:fi^.  %3|^ti<,  rcUticcil  sat  ameA- 

[     lUb,  hnluiQ,  Smiifi  Cham.  anEcnii.i  ptalarizniiun.  ^nd 

AK254S  Antenr>fl  Cofniiendium  Vol,  2  42  p^pen* 
i^Ofvetiag  vtmcaAi,  yagui.qiiadSi.  inullihuiiid  and  hrCNkt- 
bud  tystcRu,  jmicona  fctenkm,  and  mudi  niore. 
U2Ji 

AlU&3^Cofn|Mrtion  SoftwHare  <or  Anterifl«  Cooi^ 
p«rK^jij«Vi  Voi  2  5 1  4  '  MS-DOS  n^vp>  ^  1  ^-^ 

ARCU^K  WIFB't  Anterrna  notebook  by  Doug 
De^faw  WtFSC,t\  the  hot  pcrlurmancc  chj!  of  urmh- 

imstVL-  t^'ire  antfeinii'i.  liFkl  v^nk'ul.h,  Kiiitil  tuners  iiikJ 
S  WR  brkiges,  SS.W 

ARiJMJi  QBP  Motebook*jfti*f  X^irtf*  H/fB 
Preienis  ccnsmtctiva  projects  for  liic  QRF  opcf^nf , 

AR-iMI  WlFS'i  Design  Notebook  fij  0«Hf 

OtMbv  wife  Thh  pLin  E^ngiu^c  i^mtk  j>  li!li-il  viiih 
fiitiplt  priiiziicil  prujcct^  that  cim  be  built  u.>vhng  rsTLiiiily ' 
avjiilnbk  componcntfit  4ind  mmmon  hnnd  iotih.  $10.^ 


NEW  STUFF 


^•w  ,\n  r«dr* 


2CK!sfOiKTechnici»n 
ClAim  Li^enie 
Minual:  New  No- 
Cod  v  ky  Gar  Jim 
HfU  Tllfi.%  booL  wilt 
iitiv^tf  (everything  >iiu 
need  10  became  ji 
Tciiniktarv  Cl»fiS 
Ham.  Hvery  ckiui 
qucj^lkin  and  jin&i«pi 
cm  (he  c  ijunin^  kifi&  Ui 
liounii  m  rhi£  ntue  boofc 
co'^'ClTllf;  dcnKAi  1 

iii>ti  pcH>h.  Gofdcffl 
Wcxi  tclb  yt>u  ihc 
nyphi  imwer  4rtd  ihen  ^J^pl Jifis  in  derail  why  ilie  amwcr 
te  c^imect-  Fully  liikisinitefi  ten.  rir^urrtcy  dian  show- 
iiiK  i^iivilcgfSi.  1i^[  e>(  enamiitcr^  simhiii  FCC  Form  610 
ApplaLiiliun.  $9.95 


07R36  Woftd  Wide  Aennaulkal  CoiTimuni^^ 
Horn  fr  lo^rr  /;  £i«u  Tlut  42  p^  fcook 
tfc^giiid  Et>  uprtWf  iBd  ^pit^M  the  fiKipi  iiLy 
poUtilKd  tn  the  Acramdcd  CaoHKMKtis  Hasd- 
|M*-HF  Ec&uan.  CcnttMS  radnde  AJtcnA'Au  Traf- 
fic CmI3^«  Atrrnfi,'Civnpai]>  OpcrHKiiBi,  Aviitun 
Weal  her  Brt>4ideiiti,  Aercinauticiil  FUg^hl  Teiti., 
Worldwiite  Milliard  Air  FarceSt  Acncv  Search  &  Rm- 
cue,  Al-iu  Law  [■nrnrccTticnt.  NASA  Fligfii  Support. 
Acrti  TeitTis  &  Abl>fi:  virions  and  Acru  I  dctical  Menli- 
ricni.S6,K 


1 1Ti9ScarWMr  Itodrti^ttiofl  Htridiwoli  Vol.  Iky 
Bftt  f/t^  Here  it  m—m  cmripjflM.'fl  1*'  V*»l  ] .  to  tKt. 
Vd.  2  Ita^i  ixcbim  thm  prmiJ»  inapnTved  jppfiiidto 
and  upililaltechfiiiiue^  tm  1^  nud^  m  Veit.  L  TUcpt'i 
lit  nctt.  eliciting  mmliftcaliaiu  for  pa|)^r  sc^mncn 
and  i<i  fully  jlliuinycd  wuh  phcMm  uid  sdicmiuiaii. 


AR^^4Ai  Antaivta  Impedance  Matching  ti  WU- 

lumg  Smith  Chjirtii  in  Stilvinii;  impcdimcf  nuiLhing 
prtubjcnis.  $15.00 

AREM02  Solid  State  Desigfi  CWk  full  uf  jiund. 
bi&ic  inrumutji4iQ^  ciwaat  <ku^  oAd  aji^hcji^iiifaK;  dc- 
scr^ji^nh  oH  TTcci^^rf.  friuismiifteT^.  power  slpfilia. 

AR319J  Wefllh^  Sat«!lrte  Handboo«i  (Ith  ed.) 
i^  A^  Bt^  T^gsen  WB8DQT  Hoc  off  (lie  fim&r 

ExprtK^Dd  anl  nrviscd  In  icftecl  hKby's  wcithej'-fiEE 
iaietlite  letbttilu^  $20.M 

AI2:^2'4()  Companion  Software  fur  Weather 
Satelllle  Handbook  .^  1/4'  MS  jK:»S  Fh^py  ilU.IM) 

AR5:^91  Now  Vou'f*  TaJhlng!:  Disco  v«r  the 
World  of  HHn  ^dio  Successor  va  the  iimtmady 
pofniiv  Tinr  nt  the  Wodd  mih  Htam  iiadio.  C&i&% 
evoni.-chit^  vqu  need  lo  loxw  lo  am^«itr  fira  Anoieur 
RMfb  ivcw.  Mpr  ^A  ■  fHdy  pwfe:,  lh»  boot;  wis 
nd|p  Tin  inKl  fi^n^pneitf  fw  y0B  Imi  mnA  tmioti 
xad  eipiiiiii  h(iw  idki  ii  up— evnytiiiiig  yma'W  need  to- 
know  to  gc«  on  the  aif  t  An  ARRL  PubJ:iaUiiin  $  1 4:00 

AR32if2  YoiJr  Inlroductlon  to  Morse  Codo:  Prac- 
tice Cflitflttes  CLiifigtiiirtiiiii  (.'(hIl:  ctrur^c  to  Now 
Ytm  >r  fuikiin^ ',  ihia  IlH  tnctutkt^  two  W  mmule  ca&- 
kuc  UfeL  Frepars  ycut  for  ihc  S  WPM  Hone  tvk 
exun  lo  cixn  your  Ndvidc  licicsifcoraddhifii  frKpucn- 
qr  wortd^mJe  ocmnrttisiicilim prhrS^H lo)Yiiircode- 
fteeTechoKiaoficim'ic  lliJi 

AR1033  Ttit  Dice  Compwrion  Jpjr/iH  Kmnvm 
KRIS  sfielh  tivt  it»  simple^  Unlghtforiiranl  (emb  wtiiH 
>'ou  need  t»  be  1  mtai^^i^fijl  DXcr .  Sti.M 

AR  125a  Log  Book-SpiruJ  i).50 


hi^)  detiikd  iiq>-br)'-sBep  oionEtiafti  loifaii  ihc  »- 
ciap:  hobbyiii  cwi  dD  llcte  [■  rfmiiiMiH 
iiwdiflcalkin,,  Tha  i£»  al  Kw  tecik  dMt  huiH 


03RGI  World  Press  Services  Frequencies 
(RTTY)  Ni"w  ."iilti  cdiiiDn.  A  i;nmpn*hcn?^iVL"  niiinual 
uovering  rjil^nU'liiiyjie  newi  rnunilniiftg— coOUun.^  oil 
inTcirTtiiickiii  jifUcmuu  fcc^ivinp  ^  tc^nniiuiil  LinJLK,  plus 
ihrteexienxue  Irequency  U^^  Coviers  ft5  WnufSJ  Press 
ScTvipc:^  brt^dc^stm^  in  En^iiiih  '  'The  Onf  uud  Press 
Bi»L."S4pp    Si.^ 


20Mn7  Hnn  Stuff— TUt  Who— Wh*t— Wh-tf« 
of  AmalCiJr  fladio  by  Wait  (ianvtt  Tliis  n  thf  indis- 
pen^Nk:  new  ^uKk  (d  everything  in  Hdm  Ridin.  IF  you 
want  tiJ  knftw  who's  cm  firsi  ami  v/hA's  wha*.  this 

vaiiushlc  guinjc  belongs  in  yimr  jihack.  YjiuM]  rcftir  ici  it 
^Eiiii  ^nd  ajiiwn  to  find  jusi  ■I'm:  ri[£hi  cquipmeni ,  whrcr 
lu lihup . jiiid whu y tn cal t  !■  vcrvlhiap  fmrn Tmhy% lu QSL 
'^uik  bl  hil  pans«  omq^klr  *  nh  pifixliHl  dc^iiplKJtli,. 
teiidsr  prnfikt^  pncct,  uhI  iDorc  $lt^95 


AR206.^  ARflL  Antenna  Booli  Tbeikr*  I6ch  ofiiati 
rcptt^iicflb  lite  \iciH  jfld  mHl  NftMy  ccpntod  informi- 
tion  on  tntermi  fundamcnuli.  iransmi&fMn  hues,  de 
«ii£n.  uihj  uiinKlnijCtion  o(  win:  ^tnlrnrui:;.  Over  700 
f:tiig€S.i}V(;r90Drigure:£.  An  ARRLPut^iciilbun.  S24.0O 

AR3293  Moree  Cod«:  Tfie  Essential  language 

icvtsd  mulad^iMMm,  E^aerCirnmdeutiiHi&sph 
Hting  Mmatf  e  wcO  » itennf  pr^izticiJ  licvnMg  im- 
fafimipa,  Rfideni.  will  feani  hiw  to  Kmdlc  £slics 
caik  tum!  ruM  onty  oa  the  hiimhands  btd  oq  ratntimr 
Vid  aiicnlt  frequencies.  Copyn^  194J^  iufkunji. 
AiiARftt.PliCiiii3ti(da  IA.M 
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CltB65  The  Beginrwr'ft  Handbooi  of  AntBteur 
RHio— 2rid  Edlton^  On  t-jntrf  ( .  •mbtoet  tliDovr 
«^  pnictice  n»  ^i^-ftHBiiBtaBd  ifltiML  aidfni- 
vid&  nfuiEiiiiiQi  fcf  ^mda^iad  Biiifiieg  adio  rr- 
cetvtfi  ant  uaiwwllen'.  aiEiBiit,  tmstntm  lioci , 
HdidieapfiJipiiEm  4tinpiige3t,^l  illiMttiriiaiis.  SiAJi 

Vimm  Ifte  Wonderfur  world  of  Ham  Radio  hf 
Hkhard  Skalnik,  KH4LCS  Tlii^  h^w^k  .ittJrc^.'vCJt  thic 

pk-ulhul  :^LiiiK-3liih|.;  Mrnpk,  dc^r,  imd  liin  [tc  writti^n  lo 
intntduL'c  youiii:  p.-'-fpic  to  amaieur  radua  Pick-up  one 
fiw  (he  iru  ham  uv  ymu  life-  S7,9S 

J!0N099  Digital  Eledronics  Pro|ectK  for  B«giiv 
ntft  hy  Owtm  Buktf  ctmatsft  12  ^$iitM  decmmki 
p<tyaiwiafekfofliKbegiPiKriahoridii#hfeBii^ 
imun  iif  cipipaleM   1 2K  pp. .  56  Jinc  drawii^.  iLlJi 

2OMI0O  Eltdmnlcs  SuOd  and  Uftm  C2nd  edi- 
tion) At  RA  Frafgid  cwnbincs  itiQucy  Mn<d  pm  r  1  , 

thill  ym  1^  Icum  b^  djDing.'  Full  cronstmciioa  JetdiK 


cf  xdiTiui  dcnwm&sicir  unit  ihai  a  u&cd  in 
cfaficri  lu  introducE  rTwwrofK  dfctnnk  coDipoDfiu. 
DtsKjiiei  low  ihoe  ctvi^incmt  azc  buiii  up  ialD  uac- 
f^  cimMi,  OKtllmirs.  irajjtitibciior^  btiijihlr!,  wad 
I0SK  arcviu.  J2S  ffP-,  l^  p'wlQ*,  72  tmc  diawmgs. 

AR1073  Novice  Aniennji  Notebook  A  hcj{inne-r& 

^vuie  hi  Ciis.y  .iihi  i^ftfctivc  iiiilL'nria^  and  lunCfK  ytiu  can 
build.  SS.lHt  An  AKRUPublLcutlon. 

AR2B7I  WtFB  s  Help  tOf  New  Kftmi  ir^  ^ttw^ 
DrMaw  WtFS  Compteic  (m  ihc  EEwrnfner  Pltf  tii- 
eeihrr  «  fUUDo  lad  get  cm  ttie  air.  f  tO.iW  \n  ASIKL 
PablirMjefl. 

AR22M  First  Steps  to  flWtta  Ay  fitowf  C^JMWv 
WlfW  Senc%  i.>t  ^57 article*.  See  am^ftentt  aiS.v;m- 
l:iled  iniapracibcal  dTuuii!^  uutd  hc>vi  ihe  ciii:uU:i  ttiiiijc  up 
ytwf  radio  jseur  $5.00  An  ARRL  Ptibticatitwi 


ARAMii  faileifttence  Handtiook  Wnn^n  fhini  » 
RF1  tittfth'i  pcrspeftinT  Hii  i^JiperKDn  ni  sol^isig  iii^ 
icrfcrcncc  prufaltf nin  $12.00 

Alt2l97  Duts  Qook  V^ludbtt^  uicl  kj  the  RF  tli^yii^n 
enuinetr,  techniiiun,,  rudio  amatfur.  and  expcriittcmcr. 
CnmmanH  used  tMc^.  diaiiK  and  thu«  haid-iiMt 
nicnihcr  fonnuLu  $12.00 

AR2%ii  Trvrtfnilnlofi  Une  JTmngfofm^r%  (2r»d 
vLlhjDt.  JfFTT  Srnck  WlfMl  Pr j,.  i*;4i  *si£iti  4JJd 

ipmCi^  dTiBMrTut  Mdire  destfEn  for  vtieiiaaL  nincn. 
byMdi,  nd  for  die  V»F  and  UHF  iMids.  272  pp. 

ARRL  license  Manuals  All  the  theory  you  need  t(^ 
piwi  your  test,  Con^plclc  FCC  que?iti(iTt  jKwts  with  an- 

iwen. 

AR2.^75  Technkksn  Class  $6.D0 

AR23«3  Gencnl  ClaH  $6.00 

AR0I66  Advuicfd  Dass  UM 
A^219i  Extra  Class 


AR5169  QRF  QsssJcs  CoWbcimii  oT  «i)cle»  (nsm 
lad  lSye2fl0f  ARRLpuMHTJdkifHdalhikliniinxrri'- 
eTS.  rmniimllters.  tratiscciver.  accessaries.  288  pp. 
$11.00 

AR3I85  The  Satellite  E^tpe rimers ter'i  Hand- 
IJOO*,  (2nd  £d.)  ^.r  Martin  [taiiduff  K2VSC 
Eji|MUld6d  itbi  rcviiicd.  thi^  ZnJ  csditiua  uL  Hk  Sdc^- 
iie  Expcrtmenicr's  H  j  1  ^ir « nit' "  is  your  ^ude  m  ustog 
mkI  dcjiipiirt^  iJlElldcs,  it^MOtg  cm  ifacHe  bmJl  bji 
■id  fiif  Che  mcnitfkml  m^  MtiMaM  finirmmiiiy 
$30.00 

AR0477  Low  Band  Dicing  Htm  to  iKef  itr  dal- 
Icogm  tHT  [he  ditfcfiTDd:  fortm  of  liO.  IK^  and  40  mter 
prapagaiiufi  with  ^fTective  jinteniuis,  cijitipmcjit,  aod 
U|Kfating  ^itrjicgLc^,  Si 0.00 

AR203ti  Vdur  Gateway  to  Packef  Radio  {2nd  ed.) 

TeJIs  everything  ym  msd  (0  know  about  this  fm^iukr 
new  mode,  (kuw  [o^  itiLilcd,  equipKnenl  yau  n^.  and 
nwnr.  $12^00 

Aft24»  FCCfltrieBoa*  (Jnri  ed.]  Aiouia  fdr  evciy 
idive  rxiki  mtfeiff .  If »00 


AIUMIO  Yagt  Anienna  D^agn  l)n|ttR4lf>  piidished 
axA  vdc^in//afi!i^C:ii/i;^p(j4uhcddjyccpandcdby  Dr 
Iawmhi.  115.00 

AR^:i7  AflRL  Repeater  Orreclory  1991-1902 
Alriiii?jE  IH/XX)  li!s[iiigs  wiLh  iivcr  22E)0  digiptat^iTN. 
Bitml  plitns.  CTC?iS  (I^L'^i  Tone  Chut,  oimpilatiisn  nl 
rrrquency  ctxnxlinMDTik.  ARKL  Kpfitcul  Service  C|u^. 
and  500  beacon  hdings  rtrm  14MH/  to  24GHz  UM 


AR2t7l  ^ms  ami  Ktnki  Fuid  ifce  BSi«r  Ki 
mdiy  peahicm    Ideas  fcr  seiiifi|  ufi  y^oiir  pss  §m 

ooitiftirybfe.'^fiocii  I 


ail'  Satellite  Aj#iologT  Tlr  b«3t  wbjniia6v 
on  OfiCARi  9  dirmgfa  11 M  well  as  dkc  RS  uielliteL 
litfonnatiiX)  im  the  tue  of  digital  rmxks.  tT%:  ku]|(  azUen- 
nas^  RUDAK,  micrqcainptjier.  and  more!  tS.lW 

A R 2898  Space  Almanac  frf  Antl^Miy  *.  Curtis 
KJkXK  Cu^iturcs  the  brcuilhLiikin^  rrccnt  news  fmm 
spaicc.  Iniiudes  inrumiaJitHi  nr  AnutEeur  Kadiu  uiEel- 
|]t£s  Htnd  aJmivM  ev«]^ibtn|  akwl  mm'*.  Iiip  lo  die 
rtin  %Opp  $20.00 

AR30&1  Compete  OX^ei  (3nd  wi.\h&t^ i^&cktr 
V^KNI  Lcun  htm  ta  bun  6x  and  ijfauui  hsrdn>^ 


CODE  TAPES 


€)nf  itnihirr  m  thf  tut'tTnie  hfott-Ha-^ha  m  n*  tmik*  ihf  fotir  itt  nmptr  u>  ti^irn  thai  tt  j  a  ntm'/irmftirm  Htrrmth  thf  wivM's 
rtftiflil  rndf  liiurif  -  lenk  tff  thtjuiiimh  nf  hums  haw  fii'ttft\  tht^triirfnsf.i  thi.<r  (unnztftg  n^w  iH'*Tifuf  way.  It'i  fiuiur^-pftKif, 
Mitjtf  prtipfif  tfiv  ahlf  in  »iitip  thrjm^k  ihr  .\-nUV  j^j*i  a}irt  iftt^ndirrg  frsS  thtvi  ihttft  hottm  rih-k  tm  CeHdiii  OrtiJ  Thr  ^ivU*r. 
ffA  *pit  H^  ivivt  gi  km  up  4Mi  mhtr  a^e  amrifi  find  ihii  tTur  dVv.r  the  Job  tn  HjiQy  Giwijf  afirr  ytmr  Gm£nd?  h  i  4^mi  f/itic 
t/'tr  ibr  aarA  Btr^sAft amd ■Km'Ubr  tlvtr  htfe^t ftm  trnmrit.  A  ifvdt  jiumiddii* a.  fFtrnmS'  -O^t*^  n^ aimau  tmiisfvj^ 
to  a^oM  irrrpofmidr,  irrrt^rsMf.  prr^uxnffti  bmtn  dunaj^.  Umtlt  Wa^m^  ocxk^Ci  mo  rfspamMibdtty  mihatFtwr jbr 

7TI1»   ^The  Stickler"'  W.M 

%^  wpH— >ThB  u  ite  pnclice  tape  far  diow  *i»  uir- 
vived  die  5  wpnt  ope,  and  n't  iJsio  die  t^pe  tor  de 
Novice  sixlTcdhiiidin  licaiies,  tl  15  eampruied  nrnne 
30^id  hour  of  OOde/Cliifacters  are  sent  ai  1 3  wprri  iuid 
■ipaL'L'il  ai  5  wpm.  Ct:)di:  gruirpfi  air  cniirely  randcm 
chMM^itn  !icni  in  ^roupsi  i^r  rivc^crmitcJy  mil  mcmn- 


mro    '  Genemia"  SS.fS 

5  wpift^TI^  bitic  be^iaiiiD^  upr.  cakii^yob  litiail^ 
the  lb  tetter.  10  numben.  jitd  nece^^aiy  piiimuiini. 
^itfnpkte  with  pr^tke  even  stv-p  of  the  way.  Tlic 
ea,>c  of  learning  give*  confidence  even  to  (fve  faint  oC 
heart 


73Tt^    ■  Back  Breifcef "  $5.95 

t3>*  wpoi— Codeffoapi^iitt^dJtiriik  Ll^n^ad 
jruu'U  fcv  J^sBy  liQBe  wheo  )iciD  14  iMi^  in  frnm  oft 
iijed>  <^ed  ^thkiMcet  eumracr  who  itaAi  madxtux  you 
p^in  la^p^  odde  M  cuty  13  per  You'll  need  dus 
c^ara  mirpn  Krowertome  die  dhecr  panic  tmi^-enat  in 
nniM  tcTvt  sitlyfioM.  You've  aXfMr  dlli  Ctf«  Mdm't  fri 
code  shy  nowf 


73T20   "OmmgeouB'*  15,95 

29+  iiijPM  CocifflanilaikMB*  Okiy,  die  duika^  of 
code  ift  whit  ^ifEiAa  yon  Ok  &r^i[jdi»'tqpiafldw.  Go 
for  the  eitn  das  SeoBC- We  lend  die  cade  ^dter  dun 
lo  per  ■  H  \  Like  mjHim  )cad  wei^M^  on  uxjt  tfct  «  heo 
jfdtt  ruD;:  Ydu'll  VMonder  why  the  eiummer  '■  ■■  4  r^jiEtg  10 
skiwfy! 
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"• ,  •  77i€  inojf  importaiu performance  aspects  of 
any  transceiver  are  ease  of  use  afid  basic  receiver 
perfonmmce.  Vie  FT-JOOO  excels  at  both . ,  •  TIte 
FT-1000.  .Jias  a  very  strong  receiver;  it  has  the 
best  overall  petformance  and  the  highest  third 
order  input  intercept  of  any  commercial  radio 
ever  tested  in  the  ARRL  lob, . .  Tlie  FT-IOOO  needs 
Utile  for  me  to  consider  it  the  ultimate  contesting 


and  DXing  machine  available  today, .  " 
—  QST  Magazine 

"TJje  FT-IOOO  is  an  excellent  topflight  trans- 
ceiver in  all  respects,  ft  has  all  the  features  one 
would  expect  in  a  radio  of  this  class. . .  Of  all 
the  top  of  the  range  models. . . ,  the  FT-1000  is  the 
friendliest  to  use.  The  ergonomics  lias  been  well 
thought  out  with  simple  and  obvious  control  of  all 
fimctions, .  ."  —  Radio  Coirmiunications  (U-K.) 

"Tlie  FT-JOOO  is  indeed  a  fascinating  new  genera- 
tion ofHF  transceiver  ..Tlie  receiver  side  is  very 
impressive.  The  sensitivity,  dynamic  range,  and 
selectivity  figures  are  more  than  adequate  for 
today 's  needs. . ."  —  CQ  Magazine 


''Until  now  a  RF  output  power  of  100  n^atts 
applied  as  the  norm  for  semiconductor  compo- 
nent shortwave  transceivers;  some  newer  high 
class  units  offered  150  wafts.  Tfie  FT-1000  is  set 
for  a  maximum  RF  output  of  200  watts.  During 
nonnal  SSB  and  CW  use  the  power  transfonner 
remains  hand  wann  —  an  improvement  over  tlie 
past  when  a  transformer  would  occasionally 
*hurn  up\ . .  "  —  cq  DL  (Germany) 

"The  biggest  attraction  of  the  FTIOOO  is  the 
very  quiet  receiver  In  a  side-by-side  compori- 
son  between  the  FT-IOOO.  the  ICOM IC-JSL  the 
ICOM  IC'765,  and  the  Kenwood  TS-950,  the 
FT-IOOO  came  out  the  winner  by  a  long  shot . . 
when  comparing  its  receiver  to  those  found  in 
current  equipment  of  the  like  monetary  value 
from  other  nuvmfacturers,  the  FT-1000  beats  all! 
—  73  Magazine 


Performance  without  compromise 


One- Year  Umiied  Warranty  on  all  Afna!«}ur  Radio  Producis 
Spec^catJons  subject  to  change  mrhout  norice. 
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TS-950SD 

DX"Clusive''HF  Transceiver 

The  fiewTS-950SD  i3  the  first 
Amateur  Radio  transceiver  to  utilize 
Digital  Signal  Processing  (DSP),  a        ^ 
high  voltage  finai  amplifier,  dual 
fluorescent  tube  digital  dispiay  and 
digital  meter  with  a  peak-hold  function 

•  Dual  Frequency  Receive  Function. 

The  TS-950SD  can  receive  two  fre- 
quencies simultaneously. 

^  New'  Digital  AF  filter  Synchronized 
with  SSB  IF  slope  tuning,  the  digrtal  AF 
filter  provides  sharp  characteristics  for 
optinnum  filter  response. 

•  New  high  voltage  final  ampltfter* 
50  V  power  transistors  in  the  150*watt 
final  section,  resuiting  in  minimum  dis- 
tortion and  higher  efficiency  Full-power 
key-down  time  exceeds  one  hour. 

•  Newl  Built-in  microprocessor 
controlled  automatic  antenna  tuner. 

•  Outstanding  general  coverage 
receiver  performance  and  sensitivity. 
Kenwood*s  Dyna-Mix"*  high  sensitivity 
direct  mixing  system  provides  incred- 
ible performance  from  100  kHz  to 

30  MHz,  The  [ntermodulation  dynamic 
range  is  105  dB. 

•  Famous  Kenwood  interference 

reduction  circuits,  SSB  Slope  Tuning, 
CW  VBT  (Variable  Bandwidth  Tuning), 
CW  AF  tune,  IF  notch  filter  dual-mode 
noise  blanker  with  level  control,  4-step 
RF  attenuator  {10, 20,  or  30  dB).  switch- 
able  AGC  circuit,  and  all-mode  squelch. 

Conr  ;'e:^  iervn:^  manuals  are  avaitoOl0*ws)f  Kefnvood 
tr^rs'        Mind  most  s 

$pecifi^:^nort5.  features  ardi  pttc^^siiGi9€i  to  ctiangewt^noui 
notice  or  ^f*ga  Hon. 


The 
Ultiinafe 
Signal.! 


Dig/tai  Signal  Processing 


Without  DSP  With  DSP 

Digital  Signal  Processor  DSP  Is  a 

state-of-the-art  technique  that  maxi- 
mizes your  transmitted  RF  energy 


«  Built-in  TCXO  for  the  highest  stability. 

•  Built-tn  electronic  keyer  circuit 

•  100  memory  channels  Store  inde- 
pendent transmit  and  receive  frequen- 
cies, mode,  filter  data,  auto-tuner  data 
and  CTCSS  frequency 

•  Digital  bar  meter. 

Additional  Features:  •  Buiit-in  inter- 
face for  computer  control  ''  Program- 
mable tone  encoder  •  Built-in  heavy 
duty  AC  power  supply  and  speaker 
^^Adjustable  VFO  tuning  torque 

•  Multiple  scanning  functions 

•  MC-43S  hand  microphone  supplied 
Opttonat  Accessories 

•  DSP-10  Digital  Signal  Processor* 

•  SO-2  TCXO  *  ^  VS-2  Voice  synthesizer 

•  YK-88C-1  500  Hz  CW  filter  for  8.83  MHz  IF* 

•  YG-455C'T  500  Hz  ON  filter  for  455  kHz  IF* 

•  YK-88GN't  270  Wz  CW  filter  for  8.83  MHz  IF 

•  YG-455CN-1  250  V\z  CW  filter  for  455  kHz  IF* 

•  YK-SaSN-l  1.8  kHz  SSB  filter  for  8,83  MH^  IF 

•  YG-455S-1 2.4  kHz  SSB  filter  for  455  kHz  IF  * 

•  SP-950  External  speaker  w/AF  filter 
-SM-230  Station  monitor  w/pan  display 
*SW-2tOO  SWR/power  meter 
•TL-Q22 A  Linear  amphf ier  {not  for  QSK) 

•  Built-in  fof  the  TS-950S0 
t  Optional  for  the  TS-950S 

KENWOOD  U.S. A.  CORPORATION 

COMMUNICATIONS  &TEST  EQUlPME^fr  GROUP 

P.O.  BOX  22745. 2201 L  DoTTiinguez  Streer 
Long  Beach.  CA9060V5745 

KENWOOD  ELECTRONICS  CANADA  INC. 


•  High  performance  IF  filters  bu1lt-hi  ^ 

Select  various  filter  combinations  from 

the  front  panel.  For  CW.  250  and  500  Hz,  p^-  box  io75,  959  Gana  Cdyrt 

2-4  kHz  for  SSB,  and  6  kHz  for  AM.  Filter 
selections  can  be  stored  in  memory! 

•  JWu/t^Orlve  Bund  Pass  Fitter  (BPF) 
circuitry.  Fifteen  band  pass  filters  are 
available  in  the  front  end  to  enhance 
performance. 


Mississauga.  Ontario,  Canada  UT4C2 

KENWOOD 

, , .  pacesetter  in  Amateur  Radio 


-^^ 


